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Memorandum
To: CIR Expert Panel Members and Liaisons
From: Christina L. Burnett, Scientific Writer/Analyst

Monice M. Fiume, Senior Scientific Writer/Analyst
Bart Heldreth, Ph.D., Chemist

Date: February 21, 2014

Subject: Draft Safety Assessment on Citrus-Derived Ingredients

In December 2013, CIR issued the Scientific Literature Review (SLR) for citrus-derived ingredients. These ingredients
function primarily as skin conditioning agents-miscellaneous and fragrances. There are a total of 198 ingredients in this
safety assessment.

Unpublished data and concentration of use data that were provided by the Personal Care Products Council (Council) have
been received and incorporated into the report. Comments received from the Council and the CIR Science and Support
Committee have been considered. Many of the key issues from these comments need to be addressed by the Panel.
Additionally, a letter with comments and suggestions from Dr. Ann Marie Api of the Research Institute for Fragrance
Materials, Inc. (RIFM) has been received by CIR. The data and all comments can be found in this report’s package.

All of the ingredients derived from citrus have been grouped into this report in accordance with the Panel’s preference for
reviewing ingredient groups that are reasonably inclusive rather than limited without cause. We acknowledge that
differences among species and plant parts can result in differences in cosmetic safety profiles. However, differences
among species and/or plant parts may also be reasonably expected to result in no safety-relevant differences in the
botanical cosmetic ingredients without evidence to the contrary. Sufficient data necessary to support changes to the
grouping of these ingredients has not been submitted. To provide the Panel with a comprehensive report, CIR suggests
that a complete component and property profile, in addition to all relevant toxicity data, be provided by the cosmetics
industry to CIR for each of these ingredients, in accordance with the guidelines presented by the cosmetics industry for
assessing botanical ingredients.1

According to the FDA’s VCRP database, citrus limon (lemon) peel oil has the most reported uses in cosmetic and personal
care products, with a total of 510; more than half of the uses are in leave-on skin care preparations. Citrus limon (lemon)
fruit extract has the second greatest number of overall uses reported, with a total of 448; more than half of those uses are
in leave-on skin care preparations. In the Council’s survey of use concentrations, citrus limon (lemon) peel oil had a
highest maximum use concentration range of 0.0001% to 0.5% with 0.5% reported in “other” skin care preparations.
Citrus limon (lemon) fruit extract had a highest maximum use concentration range of 0.0001% to 1.2%, with 1.2%
reported in night skin care products. Most of the other use concentrations that were reported had similar ranges.
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However, maximum use concentrations as high as 29% were reported for citrus aurantium dulcis (orange) peel oil in hair
conditioners and as high as 19% for citrus aurantium dulcis (orange) fruit water in paste masks and mud packs.

Usually, CIR does not review ingredients that only function as fragrance ingredients because, as fragrances, the safety of
these ingredients is evaluated by the RIFM. Twenty-two of the citrus-derived ingredients may function only as fragrances.
CIR staff is in the process of confirming with RIFM that these ingredients are fragrance ingredients; if confirmed, these
ingredients will be deleted from this safety assessment.

If no further data are needed, the Panel should issue a Tentative Report.
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Citrus History

December 2013 — Scientific Literature Review announced.
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Citrus-Derived Ingredients Data Profile - March 2014 - Writers, Christina Burnett and Monice Fiume

Irritation/Sensitization

Irritation/Sensitization
- Clinical

Physical/Chemical
- Animal

In-Use
Properties
Method of
Manufacturing
Composition
Acute Toxicity
Carcinogenicity
Ocular/Mucosal

Phototoxicity

Case Studies

Citrus Limon (Lemon) Seed Oil

Citrus Paradisi (Grapefruit)
Seed Oil

X | X | X

Citrus Aurantifolia (Lime)
Flower Extract

Citrus Aurantifolia (Lime) Fruit
Extract

Citrus Aurantifolia (Lime) Juice

Citrus Aurantifolia (Lime) Oil

Citrus Aurantifolia (Lime) Peel

Citrus Aurantifolia (Lime) Peel
Extract

X | X | X[ X]|X]| X
X

Citrus Aurantifolia (Lime) Peel
Powder

Citrus Aurantium Amara (Bitter
Orange) Flower Extract

X

Citrus Aurantium Amara (Bitter
Orange) Flower Oil

X

Citrus Aurantium Amara (Bitter
Orange) Flower Water

Citrus Aurantium Amara (Bitter
Orange) Flower Wax

X | X | X
X
X
X
X

Citrus Aurantium Amara (Bitter
Orange) Fruit Extract

Citrus Aurantium Amara (Bitter
Orange) Leaf/Twig Oil

X

Citrus Aurantium Amara (Bitter
Orange) Peel Extract

Citrus Aurantium Amara (Bitter
Orange) Peel Oil

Citrus Aurantium Amara (Bitter
Orange) Peel Powder

Citrus Aurantium Bergamia X
(Bergamot) Fruit Extract

Citrus Aurantium Bergamia
(Bergamot) X
Fruit Oil

Citrus Aurantium Dulcis (Orange)
Flower Extract

Citrus Aurantium Dulcis (Orange)
Flower Oil

Citrus Aurantium Dulcis (Orange)
Flower Water

Citrus Aurantium Dulcis (Orange)
Fruit Extract

Citrus Aurantium Dulcis (Orange)
Fruit Water

Citrus Aurantium Dulcis (Orange)
Juice

Citrus Aurantium Dulcis (Orange)
Leaf Extract
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Irritation/Sensitization

Irritation/Sensitization
- Clinical

Physical/Chemical
- Animal

In-Use
Properties
Method of
Manufacturing
Composition
Acute Toxicity
Carcinogenicity
Ocular/Mucosal

Phototoxicity

Case Studies

Citrus Aurantium Dulcis (Orange)
Oil

X
X

Citrus Aurantium Dulcis (Orange)
Peel Extract

X

Citrus Aurantium Dulcis (Orange)
Peel Oil

X

Citrus Aurantium Dulcis (Orange)
Peel Powder

X

Citrus Aurantium Dulcis (Orange)
Peel Wax

Citrus Aurantium Tachibana
Peel Extract

Citrus Depressa Peel Extract

Citrus Glauca Fruit Extract

Citrus Grandis (Grapefruit)

Citrus Grandis (Grapefruit) Extract

Citrus Grandis (Grapefruit)
Fruit Extract

X | XX | X|X| X | X

Citrus Grandis (Grapefruit)
Fruit Water

Citrus Grandis (Grapefruit) Juice

Citrus Grandis (Grapefruit)
Peel Extract

Citrus Grandis (Grapefruit)
Peel Oil

Citrus Grandis (Grapefruit)
Seed Extract

Citrus Japonica Fruit Extract

Citrus Junos Fruit Extract

Citrus Junos Peel Extract

Citrus Junos Peel Oil

Citrus Junos Seed Extract

Citrus Junos Seed Oil

Citrus Limon (Lemon)
Flower/Leaf/Stem Extract

Citrus Limon (Lemon) Fruit Extract

Citrus Limon (Lemon) Fruit Water

Citrus Limon (Lemon) Juice

Citrus Limon (Lemon) Juice
Extract

Citrus Limon (Lemon) Peel Extract

Citrus Limon (Lemon) Peel Oil

Citrus Limon (Lemon)
Peel Powder

X IX|IX| X | X|X|X|X|X|X[X|X|X|X|X]| X|X|X|X
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Citrus Madurensis Fruit Extract X
Citrus Medica Limonum (Lemon) X
Fruit Water
Citrus Medica Limonum (Lemon) X
Juice Extract
Citrus Medica Limonum (Lemon)
Peel Wax
Citrus Medica Vulgaris Fruit Extract X
Citrus Nobilis (Mandarin Orange)
Fruit Extract
Citrus Nobilis (Mandarin Orange)
oil X
Citrus Nobilis (Mandarin Orange)
X
Peel Extract
Citrus Nobilis (Mandarin Orange) X
Peel Oil
Citrus Nobilis (Mandarin Orange) X
Water
Citrus Paradisi (Grapefruit) Fruit
X
Extract
Citrus Paradisi (Grapefruit) Fruit X
X X
Water
Citrus Paradisi (Grapefruit) Peel
Extract
Citrus Paradisi (Grapefruit) Peel Oil X
Citrus Paradisi (Grapefruit) Seed
Extract
Citrus Reticulata (Tangerine) Fruit X
Extract
Citrus Reticulata (Tangerine) Fruit X X X
Water
Citrus Reticulata (Tangerine) Leaf
il X
Citrus Reticulata (Tangerine) Peel
X
Extract
Citrus Reticulata (Tangerine) Peel
il X
Citrus Sinensis (Sweet Orange) Fruit
X
Extract
Citrus Sinensis (Sweet Orange) X
Fruit Water X X X
Citrus Sinensis (Sweet Orange) Peel X
Oil
Citrus Tangerina (Tangerine) X
Extract
Citrus Tangerina (Tangerine) X
Peel Oil
Citrus Unshiu Peel Extract
Mandarin Orange (Citrus Nobilis)
P X
Fruit Juice
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bergamot oil (generic) X X X X X
bitter orange (generic) X
bitter orange oil (generic) X X X X
biter orange peel oil (generic) X
grapefruit (generic) X
grapefruit oil (generic) X X X X
lemon (generic) X
lemon fruit juice (generic) X
lemon peel (generic) X X
lemon peel juice (generic) X
lemon oil (generic) X X X X X X X
lime (generic) X
lime oil (generic) X X X X X X
lime pericarp (generic) X
lime juice (generic) X
mandarin oil X X X X X
mandarin peel oil (generic) X X
sweet orange (generic) X
sweet orange fruit (generic) X
sweet orange mesocarp (generic) X
sweet orange oil (generic) X X X X X
sweet orange peel (generic) X
tangerine (generic) X
tangerine oil (generic) X X X
bitter orange OR tangerine leaf oil
(generic) X X X
NO USES OR DATA WERE AVAILABLE FOR THE REMAINING CITRUS INGREDIENTS LISTED IN TABLE 1.

“X” indicates that data were available in the category for that ingredient.
Shaded cells indicate ingredients that have been previously reviewed by CIR.
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Search Strategy for Citrus-Derived Ingredients

e  Scifinder — February 26, 2013
o0  Search for INCI citrus ingredients w/ CAS No. — 99 hits, 10 ordered
e  PubMed — March 5,2013
o Search for “citrus cosmetics” — 65 hits, 1 ordered
o Search for “citrus sensitization” — 36 hits, 8 ordered
o  Search for “citrus dermal” — 12 hits, 0 ordered
0  Search for “citrus phototoxicity” — 24 hits, 10 ordered
e  SciFinder — Aug 19 2013
0 toxicity of citrus ingredients — 11 hits; 1 ordered
0 carcinogenicity of citrus — 466 hits; 8 ordered
e  SciFinder — Aug 20, 2013
0 Phototoxicity of citrus — 47 hits; 21 ordered
o Dermal effects of citrus — 51 hits; 1 new ref found
o Dermal absorption of citrus — 1 hit; not useful
o0 Constituents of citrus — 116 hits;
o Citrus — Belsito, Marks, Bergfeld, Api, RIFM- 2 found
Ordered a few others; printed some directly
Updated searches in November, 2013 — ordered an additional 4 references

Online Info
e Dr. Duke’s Phytochemical and Ethnobotanical Databases
0 Due to volume of data, limited search to Citrus limon (Lemon), Citrus aurantifolia (Lime), Citrus paradisi (Grapefruit),
Citrus sinensis (Sweet Orange), and Citrus aurantium (Bitter Orange)
e  National Toxicology Program (NTP)
o Lemon Oil
o LimeOil
0 Bitter Orange Extract (mixture)
0 Orange Flower Water???
e SCCS/sccp
0  Opinion on fragrance allergens in cosmetic products
0  Opinion on Furocoumarins in cosmetic products
e  Sigma Aldrich
o0  Citrus aurantiifolia (lime)
Citrus aurantium (bitter orange)
Citrus paradisi (grapefruit)
Citrus reticulata (tangerine)

>OOO

Bitter orange peel oil

Grapefruit oil

Lemon oil cold pressed

Bergamot oil expressed

Lime oil expressed

7-methoxycoumarin

Standard for citrus oils and other furocoumarins containing essential oils. Ingredients include:
Citrus Aurantifolia (Lime) Oil
Citrus Aurantifolia (Lime) Peel Oil
Citrus Aurantium Amara (Bitter Orange) Peel Oil
Citrus Aurantium Bergamia (Bergamot) Fruit Oil
Citrus Aurantium Bergamia (Bergamot) Peel Oil
Citrus Aurantium Currassuviensis Peel Oil
Citrus Aurantium Dulcis (Orange) Qil
Citrus Aurantium Dulcis (Orange) Peel Qil
Citrus Clementina Peel Oil
Citrus Grandis (Grapefruit) Peel Oil
Citrus lyo Peel QOil
Citrus Junos Peel Oil
Citrus Limon (Lemon) Fruit Oil
Citrus Limon (Lemon) Peel Qil
Citrus Medica Vulgaris Peel Oil
Citrus Nobilis (Mandarin Orange) Oil
Citrus Nobilis (Mandarin Orange) Peel Oil
Citrus Paradisi (Grapefruit) Peel Oil
Citrus Tachibana/Reticulata Peel Oil
Citrus Tangerina (Tangerine) Peel Qil
Citrus Unshiu Fruit Oil

OO0OO0OO0OO0OO0O0
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INTRODUCTION

Citrus-derived oils, extracts, juices, powders, waxes, and waters are widely used as cosmetic ingredients, and
function primarily as skin conditioning agents-miscellaneous and fragrance. This report assesses the safety of 198 citrus-
derived ingredients. The full list of ingredients in this report is found in Table 1. All of the ingredients derived from citrus
have been grouped into this report in accordance with the Cosmetic Ingredient Review (CIR) Expert Panel’s preference for
reviewing ingredient groups that are reasonably inclusive rather than limited without cause. Although differences among
species and plant parts can result in differences in cosmetic safety profiles, differences among species and/or plant parts may
also be reasonably expected to result in no safety-relevant differences in the botanical cosmetic ingredients without evidence
to the contrary. Thus, changes to the grouping of these ingredients should be data-driven. To provide the Panel with a
comprehensive report, CIR suggests that complete component and property profiles, in addition to all relevant toxicity data,
be provided by the cosmetics industry to CIR for each of these ingredients, in accordance with the guidelines presented by
the cosmetics industry for assessing botanical ingredients.*

This report includes cosmetic ingredients that have been previously reviewed by the Panel. The Panel concluded in
2010 that citrus aurantifolia (lime) seed oil, citrus aurantifolia (lime) seed oil unsaponifiables, citrus aurantium dulcis
(orange) seed oil, citrus aurantium dulcis (orange) seed oil unsaponifiables, citrus grandis (grapefruit) seed oil, citrus grandis
(grapefruit) seed oil unsaponifiables, citrus limon (lemon) seed oil, and citrus paradisi (grapefruit) seed oil were “safe in the
present practices of use and concentration” as described in the safety assessment of plant-derived fatty acid oils.

Usually, the CIR does not review ingredients that only function as fragrance ingredients because, as fragrances, the
safety of these ingredients is evaluated by the Research Institute for Fragrance Materials (RIFM). Twenty-two of the citrus-
derived ingredients in this report function only as fragrance ingredients, according to the International Cosmetic Ingredient
Dictionary and Handbook (see Table 2).2 The CIR is in the process of confirming with the RIFM that these ingredients are
fragrance ingredients; if confirmed, these ingredients will be deleted from this safety assessment.

Botanicals such as citrus are comprised of hundreds of constituents, some of which have the potential to cause toxic
effects; for example, bergapten (aka 5-methoxysporalen or 5-MOP) is a naturally occurring furanocoumarin (psoralen) in
bergamot oil that causes phototoxicity. Presently, CIR is reviewing the information available on the potential toxicity of each
citrus-derived ingredient as a whole, complex substance; CIR is not reviewing the potential toxicity information on the
individual constituents of which the citrus-derived ingredients are comprised. CIR requested information on the
concentrations (including ranges, means, upper 95 percent confidence limits, detection limits, etc...) of individual
constituents in the citrus-derived ingredients used in cosmetics, to facilitate the safety assessment of these ingredients as used
in cosmetics. Such information on constituents that have been identified as constituents of concern by the CIR Expert Panel
in previous safety assessments, or by other recognized scientific expert review bodies, is especially important.

Note: In many of the published studies, the information provided is not sufficient to determine how well the
substance being tested represents the cosmetic-grade ingredient. In this safety assessment report, if a substance tested in a
study is not clearly a cosmetic-grade ingredient, the test substance will be referred to by a common name (e.g. lime oil). If the
substance is clearly a cosmetic-grade ingredient, the International Nomenclature of Cosmetic Ingredients (INCI) name will be
used to refer to the test substance (e.g. “citrus aurantifolia (lime) oil”). Additionally, data were discovered in the published
literature on “Petitgrain Bigarade Oil” that indicate the source to be either bitter orange (generic) or citrus reticulata
(tangerine) leaf oil. Clarification on the composition of this oil was sought by CIR.

CHEMISTRY

The definitions and functions of the citrus-derived ingredients included in this report are provided in Table 1. The
definition indicates what part(s) of the plant an ingredient is obtained from. In some cases, the definition provides insight on
the method(s) of manufacture. It should be noted that essential oils are hydrophobic, liquid, volatile aroma compounds from
plants. These are typically small molecules, but their structures can vary rather widely. Fixed oils, on the other hand are
hydrophobic, nonvolatile, fatty compounds from plants. These are primarily comprised of glycerides, and to some extent,
free fatty acids. The volatile nature of essential oils makes them more likely to be useful as fragrances, but that does not
necessitate that fragrance is their only function.

Physical and Chemical Properties
Physical and chemical properties of the citrus-derived ingredients are provided in Table 3.

Method of Manufacturing
Figures 1 and 2 are generic representations of the methods of manufacturing for fruit waters and citrus aurantium
amara (bitter orange) flower wax.



Distributed for Comment Only -- Do Not Cite or Quote

Bergamot Oil
Bergamot oil (cold-pressed) is obtained by pressing, without the use of heat, the fresh peel of the fruit of Citrus

bergamia °.
Bitter Orange Oil

Bitter orange oil (cold-pressed) is obtained by expression, without the use of heat, from the fresh peel of the fruit of
Citrus aurantium.?
Lemon Qil

Lemon oil, expressed, is produced by pressing the outer rind of the ripe fruit by hand or by machine.* More
economical processes involve an integrated juice-oil procedure. Lemon oil can also be produced by distillation of expressed
oils or direct distillation of fruit. Distilling (rectifying) removes terpenes. Steam distillation removes non-volatile
furocoumarins.
Lime Oil

Lime oil is produced using the same methods previously described for lemon oil.*
Grapefruit Oil

Grapefruit oil (cold-pressed) is obtained by expression from the fresh peel of the grapefruit Citrus paradisi.®
Mandarin Oil — Expressed

Mandarin peel oil expressed (identified as Citrus reticulata) is prepared by the expression of the peels of the ripe
fruit of the mandarin orange.’
Citrus Aurantium Dulcis (Orange) Peel Wax

In data provided by a supplier, citrus aurantium dulcis (orange) peel wax is a by-product from the manufacturing of
orange essential oil and from orange fruit peels following orange juice production.® Citrus aurantium dulcis (orange) peel
wax is obtained from residues of citrus terpenes and orange essential oil distillation. The crude wax is processed by physical
methods only and is further refined with various absorbents and filtrated. The deodorization process removes all terpenes
and most of the essential oil components.
Orange Oil

Orange oil (cold-pressed) is obtained by the expression, without the use of heat, from the fresh peel of the ripe fruit
of Citrus sinensis.® Distilled orange oil is obtained from the fresh peel or juice of the fruit of Citrus sinensis, with or without
the previous separation of the juice, pulp, or peel.
Tangerine Qil

Tangerine oil (cold-pressed) is obtained from the peels of the ripe fruit of the Dancy tangerine, Citrus nobilis or
Citrus reticulata, and from some other closely related varieties.’

Constituents/Composition

The citrus ingredients are complex botanicals made up of numerous constituents. Table 4 lists constituents by plant
part for the major citrus species (lemon, lime, grapefruit, sweet orange, and bitter orange). Table 5 lists major constituents by
citrus plant species. Table 6 gives the typical levels of 5-MOP that are found in some of the oils and Table 7 provides the
levels of major coumarins and furocoumarins in lemon and lime oil. Table 8 lists citrus constituents that are established
contact allergens, according the European Commission’s Scientific Committee on Consumer Safety (SCCS). Table 9
presents the cosmetic allergens certificate of analysis for orange, lemon, tangerine, and grapefruit fruit waters.
Citrus Aurantium Amara (Bitter Orange) Flower Wax

In data provided by a supplier, citrus aurantium amara (bitter orange) flower wax had less than 0.1 mg/kg heavy
metals (arsenic, cadmium, and lead) and no detectable pesticides (< 0.005 mg/kg) or polycyclic aromatic hydrocarbons (<
0.25 pg/kg).” Concentrations of aflatoxins (B1, B2, G1, G2) were less than 0.1 pg/kg, with the total aflatoxins concentration
less than 0.4 pg/kg, and dioxins were less than 0.6 pg/g.
Citrus Aurantium Dulcis (Orange) Peel Wax

Based on data provided by a supplier, citrus aurantium dulcis (orange) peel wax is a water-free substance not likely
to be contaminated by microorganisms (bacteria, yeast, or fungi) because of the high temperature, filtration, and absorbents
used during processing.® 1,4-Dioxane, ethylene oxide, solvents (e.g., benzol), nitrosamines and free amines were not present
in the supplier’s product. Heavy metals, pesticides, and polycyclic aromatic hydrocarbons were absent or present at very low
concentrations (detail not provided). Low concentrations of fragrance allergens were present (detail not provided).

The supplier stated that citrus aurantium dulcis (orange) peel wax consists of approximately 60% esters (C42-C60),
18% phytosterols (beta-sitosterol, stigmasterol), 3% sterol esters, 8% free fatty acids, 5% hydrocarbons, and 4% free fatty
alcohols.® Further information states that approximately 50% of citrus aurantium dulcis (orange) peel wax consists of
unsaturated monoesters of unsaturated fatty acids and long-chain alcohols, with the fatty acids consisting most of linoleic,
oleic, linolenic, arachidic, and erucic acids.® The fatty alcohol portion of the ester is mostly dotriacontanol (C32) and
tetratricontanol (C34).

Tables 10 and 11 present additional chemical composition data on citrus aurantium dulcis (orange) peel wax.
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USE

Cosmetic

Table 12 presents the current product-formulation use data for citrus-derived ingredients. These ingredients function
primarily as skin conditioning agents-miscellaneous and fragrance.? Functions were not reported for the following
ingredients: citrus aurantifolia (lime) fruit; citrus aurantium amara (bitter orange) flower wax; citrus aurantium dulcis
(orange) juice; citrus grandis (grapefruit); citrus nobilis (mandarin orange); and citrus tangerina (tangerine) fruit.

According to information supplied to the Food and Drug Administration (FDA) by industry as part of the Voluntary
Cosmetic Registration Program (VCRP), citrus limon (lemon) peel oil has the most reported uses in cosmetic and personal
care products, with a total of 510; more than half of the uses are in leave-on skin care preparations.® Citrus limon (lemon)
fruit extract has the second greatest number of overall uses reported, with a total of 448; more than half of those uses are in
leave-on skin care preparations.

In the Personal Care Products Council’s use concentration survey, citrus limon (lemon) peel oil had a highest
maximum use concentration range of 0.0001% to 0.5% with 0.5% reported in “other” skin care preparations.’® Citrus limon
(lemon) fruit extract had a highest maximum use concentration range of 0.0001% to 1.2%, with 1.2% reported in night skin
care products. Most of the other use concentrations that were reported had similar ranges. However, maximum use
concentrations as high as 29% were reported for citrus aurantium dulcis (orange) peel oil in hair conditioners and as high as
19% for citrus aurantium dulcis (orange) fruit water in paste masks and mud packs.

In some cases, reports of uses were received from the VCRP, but no concentration of use data were provided. For
example, citrus aurantifolia (lime) oil is reported to be used in 160 formulations, but no use concentration data were
available. In other cases, no reported uses were received from the VCRP, but a maximum use concentration was provided in
the industry survey. For example, citrus aurantifolia (lime) peel was not reported in the VCRP database to be in use, but the
industry survey indicated that it is used in leave-on formulations at up to 1.5%. It should be presumed that citrus aurantifolia
(lime) peel is used in at least one cosmetic formulation.

Table 13 lists all citrus-derived ingredients not indicated to be in use based on the VCRP data or the results of the
Council concentration of use survey.

Some of these ingredients were reported to be used in hair sprays and body and hand sprays and could possibly be
inhaled. For example, Citrus Nobilis (Mandarin Orange) Fruit Extract was reported to be used in body and hand sprays at a
maximum concentration of 0.0075%. In practice, 95% to 99% of the droplets/particles released from cosmetic sprays have
aerodynamic equivalent diameters >10 um, with propellant sprays yielding a greater fraction of droplets/particles below 10
um compared with pump sprays.**** Therefore, most droplets/particles incidentally inhaled from cosmetic sprays would be
deposited in the nasopharyngeal and bronchial regions and would not be respirable (i.e., they would not enter the lungs) to
any appreciable amount.**** There is some evidence indicating that deodorant spray products can release substantially larger
fractions of particulates having aerodynamic equivalent diameters in the range considered to be respirable.® However, the
information is not sufficient to determine whether significantly greater lung exposures result from the use of deodorant
sprays, compared to other cosmetic sprays.

Under the rules governing cosmetic products in the European Union, citrus-derived ingredients must have
furocoumarin content below 1 mg/kg in sun-protection products and in bronzing products.”® The International Fragrance
Association (IFRA) has issued standards for citrus oils and other furocoumarin-containing essential oils."® Thus, finished
products that are applied to the skin, excluding rinse-off products like bath preparations and soaps, must not contain more
than 0.0015% or 15 ppm 5-MOP. This equates to 0.0075% or 75 ppm in a fragrance compound used at 20% in a consumer
product that is applied to the skin. If the level of 5-MOP has not been determined, limits specified for individual oils should
be observed, and when such oils are used in combination with other phototoxic ingredients, the potential for an additive
effect should be considered and use levels should be reduced accordingly. Restrictions for furocoumarin-containing essential
oils have been recommended for bergamot oil expressed, bitter orange oil expressed, grapefruit oil expressed, lemon oil cold
pressed, and lime oil expressed.

An IFRA standard also has been issued for 7-methoxycoumarin, which is prohibited for use in fragrance
compounds.'” Based on established maximum levels of this substance from commercially-available natural sources (like
essential oils, extracts and absolutes), exposure to 7-methoxycoumarin from the use of these oils and extracts is regarded to
be acceptable if the level of 7-methoxycoumarin in the finished product does not exceed 100 ppm. Based on this standard,
the maximum concentration of lime cold pressed oil is 0.1%, for example

The IFRA has also set limits on the amounts of some citrus-derived oils in finished products. For leave-on products
applied to skin areas exposed to direct sunlight, these limits include: 1.25% bitter orange peel expressed;™® 0.4% bergamot oil
expressed:*® 4% grapefruit oil expressed;? 2% lemon oil cold-pressed;* 0.7% lime oil expressed.” There are no restrictions
for any of these oils in rinse-off products and products that are not applied to the skin. IFRA specified that if combinations of
phototoxic fragrance ingredients are used, the use levels must be reduced accordingly, so that the sum of the concentrations
of all phototoxic fragrance ingredients, expressed as a percentage of their respective recommended maximum levels, shall not
exceed 100% in the consumer product. Additionally, the general standard described above for ‘Citrus oils and other
furocoumarins-containing essential oils’ must be considered.
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Non-Cosmetic

The essential oils, oleoresins (solvent-free), and natural extractives (including distillates) derived from the following
citrus fruits are generally recognized as safe (GRAS) for their intended use in foods for human consumption: Citrus
aurantifolia (lime); Citrus aurantium (bergamot); Citrus aurantium (bitter orange; the flowers and peel); Citrus limon
(lemon); Citrus paradisi (grapefruit); Citrus reticulata (tangerine); Citrus reticulata blanco (mandarin); Citrus sinensis
(orange; the leaf, flowers, and peel) and citrus peels (species not specified) (21CFR182.20). These essential oils, oleoresins
(solvent-free), and natural extractives (including distillates) of these citrus fruits are GRAS for their intended use in animal
drugs, feeds, and related products (21CFR582.20).

Citrus aurantium amara (bitter orange) and extracts of its dried fruit and peel have been used in traditional Western
medicines and in Chinese and Japanese herbal medicines.”

Bergamot oil is used in aromatherapy and is an analgesic, antidepressant, antimicrobial, digestive aid, sedative, fever
reducer, and has anticholesterol effects.?*

TOXICOLOGICAL STUDIES

Acute Toxicity

The citrus ingredients in this assessment are found in foods, and the daily exposure from food use would result in a
much larger systemic dose than that resulting from use in cosmetic products. Also, as noted earlier, essential oils, oleoresins
(solvent-free), and natural extractives (including distillates) derived from some citrus fruits are GRAS for their intended use
in foods for human and animal consumption according to the FDA. Volatile oils of limes, lemons, bergamots, grapefruits,
bitter oranges, oranges, and tangerines are described as flavoring agents in the USP Food Chemicals Codex.® Consequently,
the systemic toxicity potential is not addressed further in this report. The safety focus of use of these citrus ingredients as
cosmetic ingredients is on the potential for irritation and sensitization from dermal exposure.

Dermal — Non-Human
Bitter Orange or Citrus Reticulata (Tangerine) Leaf Oil

The dermal LD+ of either bitter orange or citrus reticulata (tangerine) leaf oil (described as “petitgrain bigarade
0il”) was reported as greater 2 g/kg in rabbits; however, only 2 rabbits were used in the study.”® An occlusive patch of
undiluted test material was applied for 24 h.
Mandarin Oil — Expressed (Citrus reticulata)

The dermal LDs, of mandarin peel oil (Citrus reticulata) was greater than 5 g/kg in rabbits.> An occlusive patch of
undiluted oil was applied to the skin of seven animals for 24 h.

Repeated Dose Toxicity

No published repeated dose toxicity studies on citrus-derived ingredients were identified in a literature search for
these ingredients and no unpublished data were submitted.

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY

No published reproductive and developmental studies on citrus-derived ingredients were identified in a literature
search for these ingredients and no unpublished data were submitted.

GENOTOXICITY

No published genotoxicity studies on citrus-derived ingredients were identified in a literature search for these
ingredients and no unpublished data were submitted.

CARCINOGENICITY

Orange Qil, Lemon Qil, Grapefruit Qil and Lime Qil

Tumor-promoting activity was observed in mouse skin exposed to essential oils of orange (sweet), lemon,
grapefruit, or lime.?® Chemical constituents of these oils were not fully analyzed in this study other than to separate terpene
and non-terpene fractions. In the study, groups of 10 male and 10 female strain 101 mice received a single application of
9,10-dimethyl-1,2-benzanthracene (DMBA) in acetone (300 pug in 0.2 ml in 4 groups, 225 g in 0.15 ml in a fifth group).
Group 1 was a control group that received no further treatments. Groups 2-5 received weekly applications of 0.25 ml of the
test substances 3 weeks after the application of DMBA.

By the fifth week, papillomas were observed in Group 3 (lemon oil), Group 4 (grapefruit oil), and Group 5 (lime
oil). Papillomas were observed in Group 2 (orange oil) by the 12" week. After 33 weeks, 10/20 mice in the lemon oil and
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lime oil treatment groups and 13/20 mice in the grapefruit oil and orange oil groups had papillomas. Only 1 mouse in the
control group had papillomas after 33 weeks, and the affected site was not on the treated skin. Additionally, 1 female mouse
of the lemon oil group developed a sebaceous-gland tumor of the nipple. No malignant skin tumors were observed in the
orange oil group: treatment was stopped after 42 weeks. Squamous cell carcinomas of the skin were observed in 2 mice from
the lemon oil group and 2 mice of the grapefruit oil group between weeks 36 and 55. One malignant skin tumor was
observed in the lime oil group at week 34; however, the mouse was found dead and a proper histological examination was not
possible. No malignant skin tumors were observed in the control group. Non-dermal tumors during the treatment period
were observed in 1 mouse of the orange oil group (a hemangioma of the subcutaneous tissue starting at week 7) and in 1
mouse of the grapefruit oil group (a spindle cell sarcoma of the subcutaneous tissues). No tumors of the internal organs were
observed. The survival of all the mice in this experiment was poor due to a very high incidence of renal disease.?

Orange Qil

Tumor-promoting activity was observed in mouse skin exposed to orange (sweet) 0il.?® In the study, groups of 10
male and 10 female strain 101 mice received a single application of DMBA in acetone (300 pg in 0.15 ml). One group (15
mice of each sex) was a control group that received no further treatments. Two groups received weekly applications of 0.25
ml of 40% orange oil in acetone or 80% orange oil in acetone 3 weeks after the initial application of DMBA. The
applications continued for 37 weeks.

Papillomas were observed in both groups treated with orange oil starting on the 12" week. After 33 weeks, 5/10
mice treated with 40% orange oil and 10/10 mice treated with 80% orange oil has papillomas, and at study end, only 1 tumor
of each group was found outside of the treated area. Four mice in the control group had papillomas by week 33, but these
tumors were outside of the treated area of the skin. Malignant tumors were observed in one mouse of each treatment group,
arising from the pre-existing papilloma. Both tumors were squamous-cell carcinomas infiltrating the panniculus muscle.
Additionally, tumors of the urethral orifice were observed in 4 female mice of the 40% orange oil group. The survival of all
the mice in this experiment was poor due to a very high incidence of renal disease.

In the same study, tumor-promoting activity was observed in mice exposed to undiluted orange oil after pretreating
the mice with either dermal or intraperitoneal injections of urethane. The effect was weak compared to the effects observed
after DMBA induction.

A similar experiment performed in the same study tested the carcinogenic effects of orange oil without pretreatment
with DMBA or urethane. This study found no evidence of direct tumorigenic effects on the treated mouse skin. Urethral
orifice tumors were observed in one female mouse of the 40% orange oil group and in one female mouse of the 80% orange
oil geroup. A papilloma was observed on the head of a mouse (outside of the treatment site) that was treated with 80% orange
oil.

IRRITATION AND SENSITIZATION

Dermal Irritation

Dermal irritation studies are summarized in Table 14. In an in vitro test, no irritation potential was observed for
citrus aurantium dulcis (orange) peel wax tested at 100%. Varying degrees of irritation were observed in animals treated with
undiluted citrus aurantium amara (bitter orange) flower wax, unreported concentrations of either bitter orange or citrus
reticulata (tangerine) leaf oil (described as “petitgrain bigarade oil”), or unreported concentrations of mandarin peel oil. In
human subjects, no irritation was observed after topical exposure to citrus aurantium dulcis (orange) peel wax (100%),
bergamot oil (up to 15%), either bitter orange or citrus reticulata (tangerine) leaf oil (described as “petitgrain bigarade oil”;
up to 8%), lemon oil (up to 20%), or mandarin peel oil (8%).>%8%2"%

Ocular Irritation
Citrus Aurantium Amara (Bitter Orange) Flower Wax
The eye tolerance of citrus aurantium amara (bitter orange) flower wax (> 50%) was tested in vitro using the SIRC
cell strain.® Tolerance was evaluated by measuring cytotoxicity. Negative controls solutions were physiological serum or
sample diluent and the positive control solutions were 0.01% to 0.2% SDS. Negligible cytotoxicity was observed.

Sensitization
Sensitization studies are presented in Table 15. Either bitter orange or citrus reticulata (tangerine) leaf oil (described
as “petitgrain bigarade oil”) and mandarin peel oil were not sensitizing in human maximization tests. In studies of 250
dermatitic patients, less than 2.5% had positive reactions to bergamot oil, bitter orange oil, lemon oil, or sweet orange oil
tested at 2% in paraffin.>?>%

Phototoxicity and Photosensitization
Phototoxicity and photosensitization studies are presented in Table 16. Citrus aurantium dulcis (orange) peel wax
(100%) was not photosensitizing in a human study. Mixed results were observed in non-human and human phototoxicity and
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photosensitization studies of diluted and undiluted bergamot oil, either bitter orange or citrus reticulata (tangerine) leaf oil
(described as “petitgrain bigarade oil”), lime oil, lemon ail, lemon fruit and peel juice, grapefruit oil, mandarin oil, tangerine
oil, bitter orange oil, bitter orange peel oil, orange peel, orange mesocarp, and orange fruit. Many of the citrus-derived
ingredients contain constituents that are photoactive agents, although those noted to be furocoumarin-free tended not to
induce photosensitization, 8%

Case Reports

Case reports describing reactions to citrus-derived ingredients are summarized in Table 17. Phototoxicity and
photosensitization were noted in several patients exposed to bergamot oil or limes/lime juice.***®

Occupational Exposure
In a retrospective study (2001-2010) of professional food handlers in Denmark, 8.5% (16/188) of the patients had
positive reactions to orange peel and 7.9% (15/191) of the patients had positive reactions to lemon peel.*®

SUMMARY

The 198 citrus-derived ingredients described in this report function primarily as skin conditioning agents-
miscellaneous and fragrance. Botanicals such as citrus are comprised of hundreds of constituents, some of which have the
potential to cause toxic effects; for example, bergapten (aka 5-methoxysporalen or 5-MOP) is a naturally occurring
furanocoumarin (psoralen) in bergamot oil that causes phototoxicity. Presently, CIR is reviewing the information available
on the potential toxicity of each citrus-derived ingredient as a whole, complex substance; CIR is not reviewing the potential
toxicity information on the individual constituents of which the citrus-derived ingredients are comprised. CIR is requesting
information on the concentrations (including ranges, means, upper 95 percent confidence limits, detection limits, etc.) of
individual constituents in the citrus-derived ingredients used in cosmetics, to facilitate the safety assessment of these
ingredients as used in cosmetics. Such information on constituents that have been identified as constituents of concern by the
CIR Expert Panel in previous safety assessments, or by other recognized scientific expert review bodies, is especially
important.

Citrus limon (lemon) peel oil has the most reported uses in cosmetics and personal care products, with a total of 510;
more than half of the uses are in leave-on skin care preparations. The range of highest maximum use concentrations for citrus
limon (lemon) peel oil is 0.0001% to 0.5%, with 0.5% reported in “other” skin care preparations. Citrus limon (lemon) fruit
extract has the second greatest number of overall uses reported, with a total of 448; more than half of those uses are in leave-
on skin care preparations. The range of highest maximum use concentrations for citrus limon (lemon) fruit extract is
0.0001% to 1.2%, with 1.2% reported in night skin care products. Most of the other use concentrations that were reported for
other citrus-derived ingredients had similar ranges; however, use concentrations as high as 29% were reported for citrus
aurantium dulcis (orange) peel oil in hair conditioners and as high as 19% for citrus aurantium dulcis (orange) fruit water in
paste masks and mud packs.

Under the rules governing cosmetic products in the European Union, citrus-derived ingredients must have
furocoumarin content below 1 mg/kg in sun-protection and bronzing products. IFRA also has issued standards for citrus oils
and other furocoumarin-containing essential oils. Finished products that are applied to the skin, excluding rinse-off products
like bath preparations and soaps, must not contain more than 0.0015% or 15 ppm 5-MOP. If the level of 5-MOP has not been
determined, limits specified for individual oils should be observed, and when such oils are used in combination with other
phototoxic ingredients, the potential additive effect should be taken into consideration and use levels should be reduced
accordingly. Restrictions for furocoumarin-containing essential oils and limits on the amounts of citrus-derived oils in
finished products have been recommended for bergamot oil expressed, bitter orange oil expressed, grapefruit oil expressed,
lemon oil cold pressed, and lime oil expressed.

The citrus ingredients in this assessment are found in foods, and the daily exposure from food use would result in a
much larger systemic dose than that resulting from use in cosmetic products. Essential oils, oleoresins (solvent-free), and
natural extractives (including distillates) derived from some citrus fruits are GRAS for their intended use in foods for human
and animal consumption according to the FDA.

The dermal LDs, of undiluted either bitter orange or citrus reticulata (tangerine) leaf oil (described as “petitgrain
bigarade oil”) was reported as greater than 2 g/kg in rabbits. The dermal LD+, of undiluted mandarin peel oil (Citrus
reticulata) was greater than 5 g/kg in rabbits.

Tumor-promoting activity was observed in mouse skin exposed to undiluted essential oils of orange (sweet), lemon,
grapefruit, or lime after pretreatment with DMBA. Related studies of 40%, 80%, or 100% orange oil following pretreatment
with DMBA or urethane also reported tumor-promoting activity, although the effect was weaker in the mice induced with
urethane. No tumorigenic effects were observed in mice tested with orange oil without pretreatment with DMBA or
urethane. Survival rates of the mice in these experiments were poor because of a very high incidence of renal disease
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In an in vitro test, no irritation potential was observed for citrus aurantium dulcis (orange) peel wax tested at 100%.
Varying degrees of irritation were observed in animals exposed to undiluted citrus aurantium amara (bitter orange) flower
wax, unreported concentrations of either bitter orange or citrus reticulata (tangerine) leaf oil (described as “petitgrain
bigarade oil”), or unreported concentrations of mandarin peel oil. In human subjects, no irritation was observed using citrus
aurantium dulcis (orange) peel wax (100%), bergamot oil (up to 15%), bitter orange or citrus reticulata (tangerine) leaf oil (up
to 8%), lemon oil (up to 20%), or mandarin peel oil (8%).

Essentially no cytotoxicity was observed in an in vitro eye tolerance study of citrus aurantium amara (bitter orange)
flower wax (> 50%) using the SIRC cell strain.

Either bitter orange or citrus reticulata (tangerine) leaf oil (described as “petitgrain bigarade oil””) and mandarin peel
oil were not sensitizing in human maximization tests. In studies of 250 dermatitic patients, less than 2.5% had positive
reactions to bergamot oil, bitter orange oil, lemon oil, or sweet orange oil tested at 2% in paraffin.

Citrus aurantium dulcis (orange) peel wax (100%) was not photosensitizing in a human study. Mixed results were
observed in non-human and human phototoxicity and photosensitization studies of diluted and undiluted bergamot oil, either
bitter orange or citrus reticulata (tangerine) leaf oil (described as “petitgrain bigarade oil”), lime oil, lemon oil, lemon fruit
and peel juice, grapefruit oil, mandarin oil, tangerine oil, bitter orange oil, bitter orange peel oil, orange peel, orange
mesocarp, and orange fruit. Many of the citrus-derived ingredients contain constituents that are photoactive; those that are
noted to be furocoumarin-free tended not to induce photosensitization.

Phototoxicity and photosensitization were noted in several patients exposed to bergamot oil or limes/lime juice. A
retrospective occupational study of food handlers noted positive reactions to orange and lemon peels.

No published studies on the toxicokinetics, repeated dose toxicity, reproductive and development toxicity, or
genotoxicity of citrus-derived ingredients were discovered and no unpublished data were submitted to address these topics.
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FIGURES

Figure 1. Method of manufacturing of fruit waters.*’
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Figure 2. Manufacturing flow chart of Citrus Aurantium Amara (Bitter Orange) Flower Wax.*®
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TABLES
Table 1. Definitions and functions of Citrus-derived ingredients. 2
Ingredient Definition Function
Citrus Aurantifolia (Lime)/Citrus Limon  Citrus Aurantifolia (Lime)/Citrus Limon (Lemon) Fruit Water is an Skin-Conditioning Agents -
(Lemon) Fruit Water aqueous solution of the steam distillate obtained from the fruit of ~ Humectant
Citrus aurantifolia and Citrus limon.
Citrus Aurantifolia (Lime) Flower Extract Citrus Aurantifolia (Lime) Flower Extract is the extract of the Cosmetic Astringents; Skin-
flowers of Citrus aurantifolia. Conditioning Agents -
Miscellaneous
Citrus Aurantifolia (Lime) Fruit Citrus Aurantifolia (Lime) Fruit is the fruit of Citrus aurantifolia. ~ Not reported
Citrus Aurantifolia (Lime) Fruit Extract  Citrus Aurantifolia (Lime) Fruit Extract is the extract of the fruit of Skin-Conditioning Agents -
CAS No. 90063-52-8 Citrus aurantifolia. Miscellaneous
Citrus Aurantifolia (Lime) Fruit Water Citrus Aurantifolia (Lime) Fruit Water is an aqueous solution of the Skin-Conditioning Agents -
steam distillates obtained from the fruit of Citrus aurantifolia. Miscellaneous
Citrus Aurantifolia (Lime) Juice Citrus Aurantifolia (Lime) Juice is the liquid expressed from the ~ Skin-Conditioning Agents -
fresh pulp of the lime, Citrus aurantifolia. Miscellaneous
Citrus Aurantifolia (Lime) Leaf Oil Citrus Aurantifolia (Lime) Leaf Oil is the volatile oil obtained from Fragrance Ingredients
the leaves of Citrus aurantifolia.
Citrus Aurantifolia (Lime) Oil Citrus Aurantifolia (Lime) Oil is the volatile oil obtained from the  Fragrance Ingredients; Skin-
CAS No. 8008-26-2 whole plant, Citrus aurantifolia. Conditioning Agents -
Miscellaneous
Citrus Aurantifolia (Lime) Peel Citrus Aurantifolia (Lime) Peel is the peel obtained from Citrus Skin-Conditioning Agents -
aurantifolia. Miscellaneous
Citrus Aurantifolia (Lime) Peel Extract Citrus Aurantifolia (Lime) Peel Extract is the extract of the peel of Skin-Conditioning Agents -
CAS No. 90063-52-8 Citrus aurantifolia. Miscellaneous
Citrus Aurantifolia (Lime) Peel Oil Citrus Aurantifolia (Lime) Peel Oil is the volatile oil obtained from Fragrance Ingredients
the peel of Citrus aurantifolia.
Citrus Aurantifolia (Lime) Peel Powder  Citrus Aurantifolia (Lime) Peel Powder is the powder obtained Skin-Conditioning Agents -
from the dried, ground peel of Citrus aurantifolia. Miscellaneous
Citrus Aurantifolia (Lime) Peel Water Citrus Aurantifolia (Lime) Peel Water is the aqueous solution of the Fragrance Ingredients
steam distillates obtained from the peel of Citrus aurantifolia.
Citrus Aurantifolia (Lime) Seed Oil* Citrus Aurantifolia (Lime) Seed Oil is the oil expressed from the ~ Flavoring Agents; Fragrance
seeds of Citrus aurantifolia. Ingredients; Skin-Conditioning
Agents - Miscellaneous
Citrus Aurantifolia (Lime) Seed Oil Citrus Aurantifolia (Lime) Seed Oil Unsaponifiables is the fraction Hair Conditioning Agents; Skin-
Unsaponifiables* of lime seed oil which is not saponified in the refining recovery of Conditioning Agents -
lime seed oil fatty acids. Miscellaneous
Citrus Aurantium Amara (Bitter Orange)  Citrus Aurantium Amara (Bitter Orange) Flower Extract is the Skin-Conditioning Agents -
Flower Extract extract of the flowers of Citrus aurantium amara. Occlusive

CAS No. 72968-50-4
Citrus Aurantium Amara (Bitter Orange) Citrus Aurantium Amara (Bitter Orange) Flower Oil is the volatile Fragrance Ingredients; Skin-

Flower Oil oil obtained from the flowers of Citrus aurantium amara. Conditioning Agents -
Miscellaneous

Citrus Aurantium Amara (Bitter Orange)  Citrus Aurantium Amara (Bitter Orange) Flower Water is an Fragrance Ingredients; Skin-

Flower Water aqueous solution of the steam distillate obtained from the flowers of Conditioning Agents -
Citrus aurantium amara. Miscellaneous

Citrus Aurantium Amara (Bitter Orange) Citrus Aurantium Amara (Bitter Orange) Flower Wax is a wax Not reported

Flower Wax obtained from the flower of Citrus aurantium amara.

Citrus Aurantium Amara (Bitter Orange)  Citrus Aurantium Amara (Bitter Orange) Fruit Extract is the extract Skin-Conditioning Agents -

Fruit Extract of the fruit of Citrus aurantium amara. Miscellaneous

CAS No. 84625-25-2

Citrus Aurantium Amara (Bitter Orange)  Citrus Aurantium Amara (Bitter Orange) Fruit Juice Extract is the Hair Conditioning Agents; Nail

Fruit Juice Extract extract of the fruit juice of Citrus aurantium amara. Conditioning Agents; Skin-
Conditioning Agents -
Miscellaneous

Citrus Aurantium Amara (Bitter Orange)  Citrus Aurantium Amara (Bitter Orange) Leaf/Twig Extract is the  Skin-Conditioning Agents -

Leaf/Twig Extract extract of the leaves and twigs of Citrus aurantium amara. Miscellaneous
CAS No. 72968-50-4; 8016-38-4
Citrus Aurantium Amara (Bitter Orange) Citrus Aurantium Amara (Bitter Orange) Leaf/Twig Oil is the Flavoring Agents; Fragrance
Leaf/Twig Oil volatile oil obtained from the leaves and twigs of Citrus aurantium Ingredients

amara.
Citrus Aurantium Amara (Bitter Orange)  Citrus Aurantium Amara (Bitter Orange) Peel is the peel of Citrus  Skin-Conditioning Agents -
Peel aurantium amara. Miscellaneous
Citrus Aurantium Amara (Bitter Orange)  Citrus Aurantium Amara (Bitter Orange) Peel Extract is the extract Fragrance Ingredients; Skin-
Peel Extract of the peel of Citrus aurantium amara. Conditioning Agents -
CAS No. 72968-50-4 Miscellaneous
Citrus Aurantium Amara (Bitter Orange)  Citrus Aurantium Amara (Bitter Orange) Peel Oil is the volatile oil Fragrance Ingredients; Skin-
Peel Oil obtained from the peel of Citrus aurantium amara. Conditioning Agents -
CAS No. 68916-04-1 Miscellaneous
Citrus Aurantium Amara (Bitter Orange)  Citrus Aurantium Amara (Bitter Orange) Peel Powder is the Skin-Conditioning Agents -
Peel Powder powder obtained from the dried, ground peel of Citrus aurantium  Miscellaneous

amara.
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Citrus Aurantium Bergamia (Bergamot)
Fruit Extract

CAS No. 89957-91-5

Citrus Aurantium Bergamia (Bergamot)
Fruit Oil

CAS No. 68648-33-9; 8007-75-8; 85049-
52-1

Citrus Aurantium Bergamia (Bergamot)
Fruit Water

Citrus Aurantium Bergamia (Bergamot)
Leaf Extract

Citrus Aurantium Bergamia (Bergamot)
Leaf Oil

Citrus Aurantium Bergamia (Bergamot)
Peel Oil

CAS No. 89957-91-5

Citrus Aurantium Bergamia (Bergamot)
Peel Water

Citrus Aurantium Bergamia (Bergamot) Fruit Extract is the extract
of the fruit of Citrus aurantium bergamia.

Citrus Aurantium Bergamia (Bergamot) Fruit Oil is the psoralen-
free volatile oil obtained from the fruit of Citrus aurantium
bergamia.

Citrus Aurantium Bergamia (Bergamot) Fruit Water is an aqueous
solution of the steam distillate obtained from the fruit of Citrus
aurantium bergamia.

Citrus Aurantium Bergamia (Bergamot) Leaf Extract is the extract
of the leaves of Citrus aurantium bergamia.

Citrus Aurantium Bergamia (Bergamot) Leaf Oil is the volatile oil
obtained from the leaves of Citrus aurantium bergamia.

Citrus Aurantium Bergamia (Bergamot) Peel Oil is the volatile oil
obtained from the peel of Citrus aurantium bergamia.

Citrus Aurantium Bergamia (Bergamot) Peel Water is an aqueous
solution of the steam distillate obtained from the peel of Citrus
aurantium bergamia.

Citrus Aurantium Currassuviensis Peel Qil Citrus Aurantium Currassuviensis Peel Qil is the volatile oil

Citrus Aurantium Dulcis (Orange) Flower

Citrus Aurantium Dulcis (Orange) Flower
Extract

Citrus Aurantium Dulcis (Orange)
Flower/Leaf/Stem Powder

Citrus Aurantium Dulcis (Orange) Flower
Oil

CAS No. 8016-38-4

Citrus Aurantium Dulcis (Orange) Flower
Water

CAS No. 8030-28-2

Citrus Aurantium Dulcis (Orange) Flower
Wax

Citrus Aurantium Dulcis (Orange) Fruit
Extract

CAS No. 84012-28-2

Citrus Aurantium Dulcis (Orange) Fruit
Powder

Citrus Aurantium Dulcis (Orange) Fruit
Water

Citrus Aurantium Dulcis (Orange) Juice
Citrus Aurantium Dulcis (Orange) Leaf
Extract

Citrus Aurantium Dulcis (Orange) Oil

Citrus Aurantium Dulcis (Orange) Peel
Extract

derived from the peel of the laraha orange, Citrus aurantium
currassuviensis.

Citrus Aurantium Dulcis (Orange) Flower is the flower of Citrus
aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Flower Extract is the extract of
the flowers of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Flower/Leaf/Stem Powder is the
powder obtained from the dried, ground flowers, leaves and stems
of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Flower Oil is the volatile oil
obtained from the flowers of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Flower Water is an aqueous
solution of the steam distillate obtained from the flowers of the
orange, Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Flower Wax is a wax obtained
from the flowers of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Fruit Extract is the extract of the
fruit of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Fruit Powder is the powder
obtained from the dried, ground fruit of Citrus aurantium dulcis.
Citrus Aurantium Dulcis (Orange) Fruit Water is an aqueous
solution of the steam distillate obtained from the fruit of the orange,
Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Juice is the liquid expressed
from the pulp of the orange, Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Leaf Extract is the extract of the
leaves of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Oil is the volatile oil obtained
from the whole plant, Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Peel Extract is the extract of the
peel of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Peel Oil Citrus Aurantium Dulcis (Orange) Peel Oil is the volatile oil

CAS No. 8008-57-9

Citrus Aurantium Dulcis (Orange) Peel
Powder

Citrus Aurantium Dulcis (Orange) Peel
Wax

Citrus Aurantium Dulcis (Orange) Seed
Extract

Citrus Aurantium Dulcis (Orange) Seed
Oil*

Citrus Aurantium Dulcis (Orange) Seed
Oil Unsaponifiables*

obtained by expression from the peel of Citrus sinensis.

Citrus Aurantium Dulcis (Orange) Peel Powder is the powder
obtained from the dried, ground peel of Citrus aurantium dulcis.

Skin-Conditioning Agents -
Miscellaneous

Fragrance Ingredients

Skin-Conditioning Agents -
Miscellaneous

Cosmetic Astringents
Cosmetic Astringents

Fragrance Ingredients

Skin-Conditioning Agents -
Miscellaneous

Fragrance Ingredients

Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous

Exfoliants

Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous

Fragrance Ingredients

Skin-Conditioning Agents -
Occlusive

Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous

Flavoring Agents; Fragrance
Ingredients

Not reported

Skin-Conditioning Agents -
Miscellaneous
Fragrance Ingredients

Binders; Emulsion Stabilizers;
Skin-Conditioning Agents -
Miscellaneous; Viscosity
Increasing Agents - Aqueous
Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous

Absorbents

Citrus Aurantium Dulcis (Orange) Peel Wax is a wax obtained from Skin-Conditioning Agents -

the peel of the orange, Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Seed Extract is the extract of the
seeds of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Seed Oil is the oil expressed
from the seeds of Citrus aurantium dulcis.

Citrus Aurantium Dulcis (Orange) Seed Oil Unsaponifiables is the
fraction of orange seed oil which is not saponified in the refining
recovery of orange seed oil fatty acids.

Miscellaneous
Skin-Conditioning Agents -
Miscellaneous

Flavoring Agents; Fragrance
Ingredients; Skin-Conditioning
Agents - Miscellaneous

Hair Conditioning Agents; Skin-
Conditioning Agents -
Miscellaneous




Table 1. Definitions and functions of Citrus-derived ingredients.

Distributed for Comment Only -- Do Not Cite or Quote

2

Ingredient

Definition Function

Citrus Aurantium Sinensis (Orange) Fiber
Citrus Aurantium Sinensis Peel Extract
Citrus Aurantium Sinensis Powder

Citrus Aurantium Tachibana Peel Extract
Citrus Clementina Fruit Extract

Citrus Clementina Juice

Citrus Clementina Peel Qil

Citrus Depressa Fruit Extract
Citrus Depressa Fruit Water

Citrus Depressa Peel Extract
Citrus Depressa Peel Powder

Citrus Glauca Fruit Extract
CAS No. 1174331-62-4

Citrus Grandis (Grapefruit)
Citrus Grandis (Grapefruit) Extract
Citrus Grandis (Grapefruit) Fruit Extract

Citrus Grandis (Grapefruit) Fruit Water

Citrus Grandis (Grapefruit) Juice

Citrus Grandis (Grapefruit) Leaf Extract
Citrus Grandis (Grapefruit) Peel

Citrus Grandis (Grapefruit) Peel Extract

Citrus Grandis (Grapefruit) Peel Oil
CAS No. 8016-20-4

Citrus Grandis (Grapefruit) Peel Powder
Citrus Grandis (Grapefruit) Seed Extract
Citrus Grandis (Grapefruit) Seed Oil*

Citrus Grandis (Grapefruit) Seed Oil
Unsaponifiables*

Citrus Grandis/Paradisi Fruit Water

Citrus Grandis Peel/Seed Extract
Citrus Hassaku Fruit Extract
Citrus Hassaku/Natsudaidai Fruit Juice

Citrus Hassaku/Natsudaidai Fruit Powder

Citrus Hassaku/Natsudaidai Peel Powder

Citrus Hystrix Leaf Extract

Citrus Aurantium Sinensis (Orange) Fiber is the fiber obtained from Emulsion Stabilizers

the pulp of Citrus aurantium sinensis.

Citrus Aurantium Sinensis Peel Extract is the extract of the peel of Skin-Conditioning Agents -
Citrus aurantium sinenesis. Miscellaneous

Citrus Aurantium Sinensis Powder is the powder obtained the dried Exfoliants

ground plant, Citrus aurantium sinensis.

Citrus Aurantium Tachibana Peel Extract is the extract of the peel ~ Skin-Conditioning Agents -

of Citrus aurantium tachibana. Humectant

Citrus Clementina Fruit Extract is the extract of the fruit of Citrus  Skin-Conditioning Agents -
clementina. Miscellaneous

Citrus Clementina Juice is the juice expressed from the pulp of Skin-Conditioning Agents -
Citrus clementina. Miscellaneous

Citrus Clementina Peel Oil is the volatile oil obtained from the peel Fragrance Ingredients; Skin-
of Citrus clementina. Conditioning Agents -

Miscellaneous
Citrus Depressa Fruit Extract is the extract of the fruit of Citrus Skin-Conditioning Agents -

depressa. Miscellaneous

Citrus Depressa Fruit Water is an aqueous solution of the steam Skin-Conditioning Agents -
distillate obtained from the fruit of Citrus depressa. Humectant

Citrus Depressa Peel Extract is the extract of the peel of Citrus Skin-Conditioning Agents -
depressa. Humectant

Citrus Depressa Peel Powder is the powder obtained from the dried, Skin-Conditioning Agents -
ground peel of Citrus depressa. Miscellaneous

Citrus Glauca Fruit Extract is the extract of the fruit of Citrus Antistatic Agents; Hair
glauca. Conditioning Agents; Skin-

Conditioning Agents - Humectant
Citrus Grandis (Grapefruit) is a plant material derived from the Not reported
whole plant, Citrus grandis.
Citrus Grandis (Grapefruit) Extract is the extract of the whole plant, Skin-Conditioning Agents -

Citrus grandis. Miscellaneous

Citrus Grandis (Grapefruit) Fruit Extract is the extract of the fruit of Preservatives; Skin-Conditioning
Citrus grandis. Agents - Miscellaneous

Citrus Grandis (Grapefruit) Fruit Water is an aqueous solution of ~ Fragrance Ingredients; Skin-

the steam distillate obtained from the fruit of Citrus grandis. Conditioning Agents -

Miscellaneous
Citrus Grandis (Grapefruit) Juice is the liquid expressed from the  Skin-Conditioning Agents -

fresh pulp of the grapefruit, Citrus grandis. Miscellaneous
Citrus Grandis (Grapefruit) Leaf Extract is the extract of the leaves Skin-Conditioning Agents -
of Citrus grandis. Miscellaneous
Citrus Grandis (Grapefruit) Peel is the peel of Citrus grandis. Skin-Conditioning Agents -

Miscellaneous
Citrus Grandis (Grapefruit) Peel Extract is the extract of the peel of Skin-Conditioning Agents -

Citrus grandis. Miscellaneous
Citrus Grandis (Grapefruit) Peel Oil is the volatile oil obtained from Fragrance Ingredients; Skin-
the peel of the grapefruit, Citrus grandis. Conditioning Agents -

Miscellaneous
Citrus Grandis (Grapefruit) Peel Powder is the powder obtained Absorbents
from the dried, ground peel of Citrus grandis.
Citrus Grandis (Grapefruit) Seed Extract is the extract of the seeds Preservatives
of Citrus grandis.
Citrus Grandis (Grapefruit) Seed Oil is the oil expressed from the ~ Skin-Conditioning Agents -

seeds of Citrus grandis. Emollient

Citrus Grandis (Grapefruit) Seed Oil Unsaponifiables is the fraction Hair Conditioning Agents; Skin-
of grapefruit seed oil which is not saponified in the refining Conditioning Agents -

recovery of grapefruit seed oil fatty acids. Miscellaneous

Citrus Grandis/Paradisi Fruit Water is an aqueous solution of the  Fragrance Ingredients; Skin-
steam distillate obtained from the fruit of the hybrid of Citrus Conditioning Agents -

paradisi and Citrus grandis. Miscellaneous

Citrus Grandis Peel/Seed Extract is the extract of the peel and seeds Antifungal Agents; Antimicrobial
of Citrus grandis. Agents; Preservatives

Citrus Hassaku Fruit Extract is the extract of the fruit of Citrus Skin-Conditioning Agents -
hassaku. Humectant

Citrus Hassaku/Natsudaidai Fruit Juice is the juice expressed from Skin-Conditioning Agents -

the fruit of a hybrid of Citrus hassaku and Citrus natsudaidai. Humectant

Citrus Hassaku/Natsudaidai Fruit Powder is the powder obtained ~ Skin-Conditioning Agents -
from the dried, ground fruit of a hybrid of Citrus hassaku and Emollient

Citrus natsudaidai.

Citrus Hassaku/Natsudaidai Peel Powder is the powder obtained Flavoring Agents

from the dried, ground peel of a hybrid of Citrus hassaku and

Citrus natsudaidai.

Citrus Hystrix Leaf Extract is the extract of the leaves of Citrus Skin-Conditioning Agents -
hystrix. Miscellaneous
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Citrus lyo Fruit Extract

Citrus lyo Oil

Citrus lyo Peel Extract
Citrus lyo Peel Oil
Citrus lyo Peel Water

Citrus Jabara Juice

Citrus Jabara Peel Extract
Citrus Jabara Peel Powder

Citrus Jabara Peel Water

Citrus Jabara Pericarp Extract
Citrus Japonica Fruit Extract

Citrus Junos Extract
Citrus Junos Fruit Extract

Citrus Junos Fruit Juice
Citrus Junos Fruit Oil
Citrus Junos Fruit Powder
Citrus Junos Fruit Water
Citrus Junos Peel Extract
Citrus Junos Peel Oil
Citrus Junos Peel Powder
Citrus Junos Peel Water

Citrus Junos Seed Extract
Citrus Junos Seed Oil

Citrus Limon (Lemon) Flower/Leaf/Stem
Extract

CAS No. 84929-31-7; 85085-28-5

Citrus Limon (Lemon) Flower/Leaf/Stem
Qil

CAS No. 84929-31-7; 85085-28-5

Citrus Limon (Lemon) Fruit Extract CAS
No. 84929-31-7; 85085-28-5

Citrus Limon (Lemon) Fruit Oil
Citrus Limon (Lemon) Fruit Powder

Citrus Limon (Lemon) Fruit Water

Citrus Limon (Lemon) Juice

CAS No. 84929-31-7; 85085-28-5
Citrus Limon (Lemon) Juice Extract
CAS No. 84929-31-7; 85085-28-5
Citrus Limon (Lemon) Juice Powder
CAS No. 84929-31-7; 85085-28-5
Citrus Limon (Lemon) Leaf Extract

Citrus lyo Fruit Extract is the extract of the fruit of Citrus iyo.

Citrus lyo Oil is the oil expressed from the whole plant, Citrus iyo.
Citrus lyo Peel Extract is the extract of the peel of Citrus iyo.

Citrus lyo Peel Oil is the volatile oil obtained from the peel of
Citrus iyo.

Citrus lyo Peel Water is an aqueous solution of the steam distillate
obtained from the peel of Citrus iyo.

Citrus Jabara Juice is the liquid expressed from the fruit of Citrus
jabara.

Citrus Jabara Peel Extract is the extract of the peel of Citrus jabara.

Citrus Jabara Peel Powder is the powder obtained from the dried,
ground peels of Citrus jabara.

Citrus Jabara Peel Water is an aqueous solution of the steam
distillate obtained from the peel of Citrus jabara.

Skin-Conditioning Agents -
Emollient; Skin-Conditioning
Agents - Humectant
Skin-Conditioning Agents -
Emollient
Skin-Conditioning Agents -
Humectant
Skin-Conditioning Agents -
Emollient
Skin-Conditioning Agents -
Humectant
Skin-Conditioning Agents -
Miscellaneous

Skin-Conditioning Agents -
Miscellaneous
Fragrance Ingredients

Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous

Citrus Jabara Pericarp Extract is the extract of the pericarp of Citrus Humectants; Skin-Conditioning

jabara.

Citrus Japonica Fruit Extract is the extract obtained from the fruit
of Citrus japonica.

Citrus Junos Extract is the extract of the whole plant, Citrus junos.
Citrus Junos Fruit Extract is the extract of the fruit of Citrus junos.

Citrus Junos Fruit Juice is the juice expressed from the fruit of
Citrus junos.

Citrus Junos Fruit Oil is the volatile oil obtained from the fruit of
Citrus junos.

Citrus Junos Fruit Powder is the powder obtained from the dried,
ground fruit of Citrus junos.

Citrus Junos Fruit Water is the aqueous solution of the steam
distillates obtained the fruit of Citrus junos.

Citrus Junos Peel Extract is the extract of the peel of Citrus junos.

Citrus Junos Peel Oil is the volatile oil obtained from the peel of
Citrus junos.

Citrus Junos Peel Powder is the dried, ground powder obtained
from the peels of Citrus junos.

Citrus Junos Peel Water is an aqueous solution of the steam
distillate obtained from the peel of Citrus junos.

Citrus Junos Seed Extract is the extract of the seeds of Citrus junos.
Citrus Junos Seed Oil is the oil expressed from the seeds of Citrus
junos.

Citrus Limon (Lemon) Flower/Leaf/Stem Extract is the extract of
the flowers, leaves and stems of Citrus limon.

Citrus Limon (Lemon) Flower/Leaf/Stem Oil is the volatile oil
obtained from the flowers, leaves and stems of Citrus limon.

Citrus Limon (Lemon) Fruit Extract is the extract of the fruit of
Citrus limon.

Citrus Limon (Lemon) Fruit Oil is the volatile oil obtained from the
fruit of Citrus limon.

Citrus Limon (Lemon) Fruit Powder is the powder obtained from
the dried fruit of Citrus limon.

Citrus Limon (Lemon) Fruit Water is an agqueous solution of the
steam distillate obtained from the fruit of Citrus limon.

Citrus Limon (Lemon) Juice is the liquid expressed from the fresh
pulp of the lemon, Citrus limon.

Citrus Limon (Lemon) Juice Extract is the extract of the juice of
Citrus limon.

Citrus Limon (Lemon) Juice Powder is the powder obtained from
the dried juice of Citrus limon.

Citrus Limon (Lemon) Leaf Extract is the extract of the leaves of
Citrus limon.

Agents - Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Antioxidants
Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Humectant

Fragrance Ingredients

Exfoliants
Fragrance Ingredients

Skin-Conditioning Agents -
Miscellaneous
Cosmetic Astringents

Fragrance Ingredients

Skin-Conditioning Agents -
Miscellaneous

Antioxidants
Skin-Conditioning Agents -
Emollient

Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous

Fragrance Ingredients

Fragrance Ingredients; Skin-
Conditioning Agents -

Miscellaneous; Skin-Conditioning

Agents - Occlusive
Cosmetic Astringents

Skin-Conditioning Agents -
Miscellaneous

Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Antioxidants
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Citrus Limon (Lemon) Leaf Oil Citrus Limon (Lemon) Leaf Oil is the volatile oil obtained from the Fragrance Ingredients
CAS No. 84929-31-7; 85085-28-5 leaves of Citrus limon.
Citrus Limon (Lemon) Leaf/Peel/Stem Oil Citrus Limon (Lemon) Leaf/Peel/Stem Oil is the volatile oil Skin-Conditioning Agents -
CAS No. 84929-31-7; 85085-28-5 obtained from the leaves, peels, and stems of Citrus limon. Miscellaneous
Citrus Limon (Lemon) Peel Citrus Limon (Lemon) Peel is the peel of Citrus limon. Fragrance Ingredients; Skin-
CAS No. 84929-31-7; 85085-28-5; 92346- Conditioning Agents -
89-9 Miscellaneous
Citrus Limon (Lemon) Peel Extract Citrus Limon (Lemon) Peel Extract is the extract of the peel of Skin Protectants; Skin-
CAS No. 84929-31-7; 85085-28-5 Citrus limon. Conditioning Agents - Emollient
Citrus Limon (Lemon) Peel Oil Citrus Limon (Lemon) Peel Oil is the volatile oil obtained from the Fragrance Ingredients; Skin-
CAS No. 8008-56-8; 8020-19-7; peel of Citrus limon. Conditioning Agents -
84929-31-7; 85085-28-5 Miscellaneous
Citrus Limon (Lemon) Peel Powder Citrus Limon (Lemon) Peel Powder is the powder obtained from  Absorbents
CAS No. 84929-31-7; 85085-28-5 the dried, ground peel of Citrus limon.
Citrus Limon (Lemon) Peel Water Citrus Limon (Lemon) Peel Water is an aqueous solution of the Skin-Conditioning Agents -
CAS No. 84929-31-7; 85085-28-5 steam distillate obtained from the peel of Citrus limon. Miscellaneous
Citrus Limon (Lemon) Peel Wax Citrus Limon (Lemon) Peel Wax is the wax obtained from the peel Skin-Conditioning Agents -
CAS No. 84929-31-7; 85085-28-5 of Citrus limon. Occlusive
Citrus Limon (Lemon) Seed Oil* Citrus Limon (Lemon) Seed Oil is the oil expressed from the seeds Fragrance Ingredients; Skin-
CAS No. 84929-31-7; 85085-28-5 of Citrus limon. Conditioning Agents -
Miscellaneous
Citrus Madurensis Fruit Extract Citrus Madurensis Fruit Extract is the extract of the fruit of Citrus Hair Conditioning Agents; Skin-
madurensis. Conditioning Agents -
Miscellaneous
Citrus Madurensis Fruit Juice Citrus Madurensis Fruit Juice is the juice expressed from the fruit  Flavoring Agents
of Citrus madurensis.
Citrus Medica Vulgaris Fruit Extract Citrus Medica Vulgaris Fruit Extract is the extract of the fruit of ~ Antioxidants; Chelating Agents
CAS No. 92346-90-2 Citrus medica vulgaris.
Citrus Medica Vulgaris Peel Oil Citrus Medica Vulgaris Peel Oil is the volatile oil obtained from the Fragrance Ingredients
peel of Citrus medica vulgaris.
Citrus Natsudaidai Flower Water Citrus Natsudaidai Flower Water is the agueous solution of the Fragrance Ingredients
steam distillates obtained from the flowers of Citrus natsudaidai.
Citrus Natsudaidai Peel Extract Citrus Natsudaidai Peel Extract is the extract of the peel of Citrus ~ Skin-Conditioning Agents -
natsudaidai. Humectant
Citrus Nobilis (Mandarin Orange) Citrus Nobilis (Mandarin Orange) is a plant material derived from Not reported

the whole plant, Citrus nobilis.
Citrus Nobilis (Mandarin Orange) Fruit  Citrus Nobilis (Mandarin Orange) Fruit Extract is the extract of the Fragrance Ingredients; Skin-

Extract fruit of Citrus nobilis. Conditioning Agents -
Miscellaneous

Citrus Nobilis (Mandarin Orange) Fruit  Citrus Nobilis (Mandarin Orange) Fruit Juice is the liquid Bath Soaps and Detergents

Juice expressed from the fruit of the mandarin orange, Citrus nobilis.

Citrus Nobilis (Mandarin Orange) Qil Citrus Nobilis (Mandarin Orange) Oil is the volatile oil obtained Fragrance Ingredients

from the whole plant, Citrus nobilis.
Citrus Nobilis (Mandarin Orange) Peel Citrus Nobilis (Mandarin Orange) Peel Extract is the extract of the Fragrance Ingredients; Skin-

Extract peel of Citrus nobilis. Conditioning Agents -

CAS No. 90063-83-5 Miscellaneous

Citrus Nobilis (Mandarin Orange) Peel Qil Citrus Nobilis (Mandarin Orange) Peel Qil is the oil obtained from Fragrance Ingredients; Skin-

CAS No. 8008-31-9; 84696-35-5 the peel of the mandarin orange, Citrus nobilis. Conditioning Agents -
Miscellaneous

Citrus Nobilis (Mandarin Orange) Peel Citrus Nobilis (Mandarin Orange) Peel Powder is the powder Abrasives

Powder obtained from the dried, ground peel of Citrus nobilis.

Citrus Nobilis (Mandarin Orange) Water ~ Citrus Nobilis (Mandarin Orange) Water is an aqueous solution of ~ Skin-Conditioning Agents -

the steam distillate obtained from Citrus nobilis. Miscellaneous

Citrus Paradisi (Grapefruit) Fruit Extract ~ Citrus Paradisi (Grapefruit) Fruit Extract is the extract of the fruit ~ Skin-Conditioning Agents -

CAS No. 90045-43-5 (generic) of Citrus paradisi. Miscellaneous

Citrus Paradisi (Grapefruit) Fruit Water ~ Citrus Paradisi (Grapefruit) Fruit Water is an aqueous solution of ~ Fragrance Ingredients; Skin-

CAS No. 90045-43-5 (generic) the steam distillate obtained from the fruit of Citrus paradisi. Conditioning Agents -
Miscellaneous

Citrus Paradisi (Grapefruit) Juice Citrus Paradisi (Grapefruit) Juice is the liquid expressed from the ~ Skin-Conditioning Agents -

CAS No. 90045-43-5 (generic) fresh pulp of the grapefruit Citrus paradisi. Miscellaneous

Citrus Paradisi (Grapefruit) Peel Extract ~ Citrus Paradisi (Grapefruit) Peel Extract is the extract obtained Skin-Conditioning Agents -

CAS No. 90045-43-5 (generic) from the peel of Citrus paradisi. Miscellaneous

Citrus Paradisi (Grapefruit) Peel Oil Citrus Paradisi (Grapefruit) Peel Oil is the volatile oil obtained Fragrance Ingredients

CAS No. 90045-43-5 (generic) from the peel of Citrus paradisi.

Citrus Paradisi (Grapefruit) Seed Extract ~ Citrus Paradisi (Grapefruit) Seed Extract is the extract of the seeds Skin-Conditioning Agents -

CAS No. 90045-43-5 (generic) of Citrus paradisi. Miscellaneous

Citrus Paradisi (Grapefruit) Seed Oil* Citrus Paradisi (Grapefruit) Seed Oil is the oil expressed from the  Moisturizing Preparations

CAS No. 90045-43-5 (generic) seeds of Citrus paradisi.

Citrus Reticulata (Tangerine) Extract Citrus Reticulata (Tangerine) Extract is the extract of the whole Skin-Conditioning Agents -

plant, Citrus reticulata. Miscellaneous
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Citrus Reticulata (Tangerine) Fruit
Citrus Reticulata (Tangerine) Fruit Extract
Citrus Reticulata (Tangerine) Fruit Water

Citrus Reticulata (Tangerine) Leaf Oil

CAS No. 8014-17-3

Citrus Reticulata (Tangerine) Leaf Water
Citrus Reticulata (Tangerine) Peel Extract

Citrus Reticulata (Tangerine) Peel Oil

CAS No. 8008-31-9

Citrus Reticulata (Tangerine) Peel Powder

Citrus Shunkokan Fruit Extract

Citrus Shunkokan Peel Extract

Citrus Sinensis (Orange) Fruit Extract

Citrus Sinensis (Orange) Fruit Water

Citrus Sphaerocarpa Fruit Juice
Citrus Sudachi Fruit Extract
Citrus Sudachi Fruit Juice

Citrus Sunki Peel Extract

Citrus Tachibana/Reticulata Fruit Juice

Citrus Tachibana/Reticulata Peel Qil

Citrus Tachibana/Reticulata Peel Powder

Citrus Tamurana Flower Extract
Citrus Tamurana Fruit Extract
Citrus Tangelo Fruit Juice
Citrus Tangelo Fruit Powder

Citrus Tangelo Peel Powder

Citrus Tangerina (Tangerine) Extract

Citrus Tangerina (Tangerine) Fruit
Citrus Tangerina (Tangerine) Fruit Water

Citrus Tangerina (Tangerine) Peel
Citrus Tangerina (Tangerine) Peel Extract

Citrus Tangerina (Tangerine) Peel Oil

Citrus Tankan Fruit Extract

Citrus Tankan Fruit Water

Citrus Reticulata (Tangerine) Fruit is the fruit of Citrus reticulata.

Citrus Reticulata (Tangerine) Fruit Extract is the extract of the fruit

of Citrus reticulata.

Citrus Reticulata (Tangerine) Fruit Water is the aqueous solution of
the steam distillates obtained from the fruit of Citrus reticulata.
Citrus Reticulata (Tangerine) Leaf Oil is the volatile oil derived
from the leaves of Citrus reticulata

Citrus Reticulata (Tangerine) Leaf Water is an aqueous solution of
the steam distillate obtained from the leaves of Citrus reticulata.
Citrus Reticulata (Tangerine) Peel Extract is the extract of the peel

of Citrus reticulata.

Citrus Reticulata (Tangerine) Peel Oil is the volatile oil obtained
from the peel of Citrus reticulata.

Citrus Reticulata (Tangerine) Peel Powder is the powder obtained
from the dried, ground peel of Citrus reticulata.

Citrus Shunkokan Fruit Extract is the extract of the fruit of Citrus

shunkokan.

Citrus Shunkokan Peel Extract is the extract of the peel of Citrus

shunkokan.

Citrus Sinensis (Orange) Fruit Extract is the extract of the fruit of

Citrus sinensis.

Citrus Sinensis (Orange) Fruit Water is an aqueous solution of the
steam distillate obtained from the fruit of Citrus sinensis.

Citrus Sphaerocarpa Fruit Juice is the juice expressed from the fruit

of Citrus sphaerocarpa.

Citrus Sudachi Fruit Extract is the extract of the fruit of Citrus

sudachi.

Citrus Sudachi Fruit Juice is the juice expressed from the fruit of

Citrus sudachi.

Citrus Sunki Peel Extract is the extract of the peel of Citrus sunki.
Citrus Tachibana/Reticulata Fruit Juice is the juice expressed from
the fruit of a hybrid of Citrus tachbana and Citrus reticulata.

Citrus Tachibana/Reticulata Peel Qil is the volatile oil obtained
from the peel of the hybrid of Citrus tachibana and Citrus

reticulata.

Citrus Tachibana/Reticulata Peel Powder is the powder obtained
from the finely ground peel of a hybrid of Citrus tachibana and

Citrus reticulata.

Citrus Tamurana Flower Extract is the extract of the flowers of

Citrus tamurana.

Citrus Tamurana Fruit Extract is the extract of the fruit of Citrus

tamurana.

Citrus Tangelo Fruit Juice is the juice expressed from the fruit of

Citrus tangelo.

Citrus Tangelo Fruit Powder is the powder obtained from the dried,

ground fruit, Citrus tangelo.

Citrus Tangelo Peel Powder is the powder obtained from the dried,

ground peel of Citrus tangelo.

Citrus Tangerina (Tangerine) Extract is the extract of the tangerine,

Citrus tangerina.

Citrus Tangerina (Tangerine) Fruit is the fruit of Citrus tangerina.
Citrus Tangerina (Tangerine) Fruit Water is an aqueous solution of
the steam distillate obtained from the fruit of Citrus tangerina.
Citrus Tangerina (Tangerine) Peel is the peel of the tangerine,

Citrus tangerina.

Citrus Tangerina (Tangerine) Peel Extract is the extract of the peel

of Citrus tangerina.

Citrus Tangerina (Tangerine) Peel Qil is the volatile oil obtained
from the peel of Citrus tangerina.

Citrus Tankan Fruit Extract is the extract of the fruit of Citrus

tankan.

Citrus Tankan Fruit Water is the aqueous solution of the steam
distillates obtained from the fruit of Citrus tankan.
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Ingredient

Definition

Function

Citrus Unshiu/Citrus Reticulata/Citrus lyo

Fruit Water

Citrus Unshiu Extract

CAS No. 98106-71-9

Citrus Unshiu Flower Powder

Citrus Unshiu Flower Water

Citrus Unshiu Fruit Extract

Citrus Unshiu Fruit Juice
Citrus Unshiu Fruit Oil

Citrus Unshiu Fruit Powder

Citrus Unshiu Fruit Water

Citrus Unshiu Peel Extract

Citrus Unshiu Peel Powder

Citrus Unshiu Peel Water

Citrus Unshiu Pericarp Extract

Citrus Unshiu/Sinensis/Reticulata Fruit
Extract

Microcitrus Australasica Fruit Extract

Microcitrus Australis Fruit Extract

Citrus Unshiu/Citrus Reticulata/Citrus lyo Fruit Water is the

aqueous solution of the steam distillates obtained from the fruit of

Citrus unshiu, Citrus reticulata and Citrus lyo.

Citrus Unshiu Extract is the extract of the whole plant, Citrus
unshiu.

Citrus Unshiu Flower Powder is the powder obtained from the
dried, ground flowers of Citrus unshiu.

Citrus Unshiu Flower Water is an agueous solution of the steam

distillates obtained from the flowers of Citrus unshiu.
Citrus Unshiu Fruit Extract is the extract of the fruit of Citrus
unshiu.

Citrus Unshiu Fruit Juice is the juice expressed from the fruit of

Citrus unshiu.

Citrus Unshiu Fruit Oil is the volatile oil derived from the fruit of

Citrus unshiu.

Citrus Unshiu Fruit Powder is the powder obtained from the dried,

ground fruit of Citrus unshiu.
Citrus Unshiu Fruit Water is the aqueous solution of the steam
distillates obtained from the fruit of Citrus unshiu.

Citrus Unshiu Peel Extract is the extract of the peel of Citrus
unshiu.

Citrus Unshiu Peel Powder is the powder of the dried, ground peel

of Citrus unshiu.

Citrus Unshiu Peel Water is the aqueous solution of the steam
distillates obtained from the peel of Citrus unshiu.

Citrus Unshiu Pericarp Extract is the extract of the pericarp of
Citrus unshiu.

Citrus Unshiu/Sinensis/Reticulata Fruit Extract is the extract of the

fruit of Citrus unshiu, Citrus sinensis, and Citrus reticulata.

Microcitrus Australasica Fruit Extract is the extract of the fruit of

Microcitrus australasica.
Microcitrus Australis Fruit Extract is the extract of the fruit of
Microcitrus Australis.

Fragrance Ingredients

Skin-Conditioning Agents -
Miscellaneous
Exfoliants

Fragrance Ingredients

Antioxidants; Hair Conditioning
Agents; Skin Protectants; Skin-
Conditioning Agents - Emollient;
Sunscreen Agents
Skin-Conditioning Agents -
Humectant

Skin-Conditioning Agents -
Emollient

Antioxidants; Exfoliants;
Fragrance Ingredients; Skin-
Conditioning Agents -
Miscellaneous

Hair Conditioning Agents; Skin-
Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous

Fragrance Ingredients

Skin Protectants

Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous
Skin-Conditioning Agents -
Miscellaneous

*Previously reviewed by CIR.

Table 2. Citrus-ingredients that potentially function solely as fragrance ingredients.

Citrus Aurantifolia (Lime) Leaf Qil

Citrus Aurantifolia (Lime) Peel Oil

Citrus Aurantifolia (Lime) Peel Water

Citrus Aurantium Bergamia (Bergamot) Fruit Oil
Citrus Aurantium Bergamia (Bergamot) Peel Oil
Citrus Aurantium Currassuviensis Peel Oil
Citrus Aurantium Dulcis (Orange) Flower Water
Citrus Aurantium Dulcis (Orange) Oil

Citrus Jabara Peel Powder

Citrus Junos Fruit Oil

Citrus Junos Fruit Water

Citrus Junos Peel Powder

Citrus Limon (Lemon) Flower/Leaf/Stem Oil
Citrus Limon (Lemon) Leaf Oil

Citrus Medica Vulgaris Peel Oil

Citrus Natsudaidai Flower Water

Citrus Nobilis (Mandarin Orange) Oil

Citrus Paradisi (Grapefruit) Peel Oil

Citrus Reticulata (Tangerine) Fruit Water
Citrus Unshiu/Citrus Reticulata/Citrus lyo Fruit Water
Citrus Unshiu Flower Water

Citrus Unshiu Peel Powder
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Table 3. Physical and chemical properties of Citrus-derived ingredients

Property Description Reference
Bergamot Oil (Cold-Pressed)
Color green to yellow-green or yellow-brown 8
Odor fragrant, sweet-fruity 8
optical rotation/angular rotation +12° to +30° 3
Solubility miscible with alcohol and glacial acetic acid; soluble in most fixed oils; insoluble in 3
glycerin and propylene glycol
solubility in alcohol 1 ml of sample dissolves in 2 ml of 90% alcohol 8
Esters no less than 36.0% of esters, calculated as linalyl acetate 3
refractive index 1.465-1.468 at 20° C s
residue of evaporation no more than 6.0% 8
specific gravity 0.871-0.879 8
UV absorbance max. at 315 nm; no less than 0.32 :
Bitter Orange Qil (Cold-Pressed)
Color pale yellow or yellow-brown 8
Odor characteristic aromatic odor of the Seville orange 8
optical rotation/angular rotation +88° to +98° 3
Solubility miscible with absolute alcohol and with an equal volume of glacial acetic acid; 8
soluble in fixed oils and mineral oil; slightly soluble in propylene glycol; relatively
insoluble in glycerin
Aldehydes no less than 0.5% and no more than 1.0% of aldehydes, calculated as decyl aldehyde 3
refractive index 1.472-1.476 at 20° C 8
residue of evaporation 2.0-5.0% 8
specific gravity 0.845-0.851 8
Grapefruit Oil (Cold-Pressed)
Color yellow, sometimes red 8
optical rotation/angular rotation +91° to +96° 8
Solubility soluble in most fixed oils and mineral oil with opalescence or cloudiness; slightly 3
soluble in propylene glycol; insoluble in glycerin
refractive index 1.475-1.478 at 20° C 8
residue of evaporation 5.0% -10.0% 3
specific gravity 0.848-0.856 8
Citrus Aurantifolia (Lime) Oil
Color colorless to greenish yellow 4
Odor fresh citrus, intense 4
optical rotation +340° to +47° 4
Solubility insoluble in water, soluble in ethanol and propylene glycol 4
refractive index 1.4477-1.4745 4
specific gravity 0.855-0.863 4
Lime Oil (Distilled)
Color colorless to greenish yellow 8
Odor mild citrus, floral 8
optical rotation/angular rotation +34° to +47° 3
Solubility soluble in most fixed oils and mineral oil; insoluble in glycerin and propylene glycol 3
solubility in alcohol 1 ml sample dissolves in 5 ml of 90% alcohol 8
Aldehydes between 0.5% and 2.5% of aldehydes, calculated as citral 8
refractive index 1.474 - 1.477 at 20 °C s
specific gravity 0.855-0.863 8
Lime Oil (Cold-Pressed)
Color yellow to brown green to green 8
Odor fresh lime peel 3
optical rotation/angular rotation Mexican type: +35° to +41°; Tahitian type: +38° to +53° 3
Solubility soluble in most fixed oils and mineral oil; insoluble in glycerin and propylene glycol 8
Aldehydes Mexican type: no less than 4.5% and no more than 8.5% of aldehydes, calculated as 8
citral; Tahitian type: no less than 3.2% and no more than 7.5% of aldehydes,
calculated as citral
refractive index Mexican type: 1.482-1.486; Tahitian type: 1.476-1.486 8
residue of evaporation Mexican type: 10.0% to 14.5%; Tahitian type: 5.0% to 12.0% 3
specific gravity Mexican type: 0.872-0.881; Tahitian type: 0.858-0.876 3
UV absorbance max. at 315 nm; Mexican type: no less than 0.45; Tahitian type: no less than 0.24 8
Citrus Limon (Lemon) Qil
Color pale to deep yellow or greenish yellow 4
Odor fresh citrus, intense 4
optical rotation +57 to +65.6 4
Solubility insoluble in water, soluble in ethanol and propylene glycol 4
refractive index 1.474-1.467 4
specific gravity 0.849-0.855 4

Lemon Oil (Distilled)
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Table 3. Physical and chemical properties of Citrus-derived ingredients

Property Description Reference
Color colorless to pale yellow 3
Odor fresh lemon peel 8
optical rotation/angular rotation +550 to +75° 8
Solubility soluble in most fixed oil, mineral oil, and alcohol (with haze); insoluble in glycerin 8
and propylene glycol
solubility in alcohol 1 ml sample dissolves in 5 ml of 90% alcohol 8
Aldehydes between 1.0% and 3.5% of aldehydes, calculated as citral 8
refractive index 1.470 - 1.475 at 20 °C s
specific gravity 0.842-0.856 8
UV absorbance max. at 315 nm, no less than 0.01 8
Lemon Oil (Cold-Pressed)
Color pale to deep yellow or green-yellow 3
Odor fresh lemon peel 8
optical rotation/angular rotation California and Italian types: +57° to +65.6°; Desert type: +67° to +78° 8
Solubility miscible with dehydrated alcohol and glacial acetic acid 3
solubility in alcohol 1 ml of sample dissolves in 3 ml of 95% alcohol, slight haze possible 3
Aldehydes Desert type: no less than 1.7% of aldehydes, calculated as citral; California type: no 8
less than 2.2% and no more than 3.8% of aldehydes, calculated as citral; Italian type:
no less than 3.0% and no more than 5.5% of aldehydes, calculated as citral
refractive index 1.473-1.476 at 20 °C s
residue of evaporation between 5.0% to 14.5% 8
specific gravity Desert type: 0.846-0.851; California and Italian types: 0.849-0.855 8
UV absorbance max. at 315 nm; Desert and California types: no less than 0.2; Italian type: no less 3
than 0.49
Citrus Aurantium Dulcis (Orange) Peel Wax
Color light reddish-brown to orange 8
Odor mild to very low characteristic 8
Appearance semi-solid 8
molecular weight > 400 6
melting point 45-57 °C refined; 35-50 °C deodorized 8
congealing point 45-55 °C refined; 30-45 °C deodorized 8
acid value 8-20 refined; 10-20 deodorized &
saponification value 70-110 refined and deodorized 8
hydroxyl value 20-50 refined; 10-40 deodorized 8
log P >35 6
UV absorbance 210-240 nm &
Orange Oil (Distilled)
Color colorless to pale yellow 3
Odor mild citrus floral 8
optical rotation/angular rotation +940° to +99° 8
Solubility soluble in most fixed oil, mineral oil, and alcohol (with haze); insoluble in glycerin 8
and propylene glycol
solubility in alcohol 1 ml sample dissolves in 5 ml of 90% alcohol 8
refractive index 1.471 - 1.474 at 20 °C 8
specific gravity 0.840-0.844 8
UV absorbance max. at 330 nm, no less than 0.01 s
Orange Oil (Cold-Pressed)
Color intensely yellow, orange, or deep orange 3
Odor characteristic of fresh, sweet orange peel 8
optical rotation/angular rotation +940° to +99° 8
Solubility miscible with dehydrated alcohol and carbon disulfide; soluble in glacial acetic acid 3
Aldehydes no less than 1.2% and no more than 2.5% of aldehydes, calculated as decyl aldehyde 3
refractive index 1.472-1.474 at 20 °C 8
specific gravity 0.842-0.846 8
UV absorbance max. at 330 nm; California type: no less than 0.130; Florida type: no less than 0.240 3
Bitter Orange or Citrus Reticulata (Tangerine) Leaf Oil (described as “petitgrain bigarade oil”)
physical state and appearance pale-yellow to amber liquid %
Odor fresh-floral, sweet %
Citrus Reticulata Peel Oil
physical state and appearance clear, mobile, dark-orange to reddish-orange or brownish-orange liquid s
Odor orange-like s
optical rotation +63° to +78° 5
refractive index 1.4730-1.4770 (20°C) 5
5

specific gravity

0.847-0.853 (25/25°C)
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Table 3. Physical and chemical properties of Citrus-derived ingredients

Property Description Reference
Tangerine Oil (Cold-Pressed)

Color red-orange to brown-orange 8

Odor pleasant, orange 8

optical rotation/angular rotation +88° to +96° 3

Solubility soluble in most fixed oils and mineral oil; slightly soluble in propylene glycol; 3

relatively insoluble in glycerin

Aldehydes 0.8% to 1.9% of aldehydes, calculated as decyl aldehyde 8

refractive index 1.473-1.476 at 20 °C s

residue of evaporation 2.3% - 5.8% 3
3

specific gravity 0.844-0.854




Distributed for Comment Only -- Do Not Cite or Quote

Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
Lemon Lime Grapefruit Sweet Orange Orange

(+)-8,9-didehydro-alpha-vetivone FR: NS -

(+)-alpha-cyperone - - FR: NS - -

(+)-auraptenal - - - - P: NS

1,4-cineole - FR: 180 - - -

1,10-dihydro-alpha-vetivone - - FR: NS - -

2-H-1:8(3-beta-d-glucopyranosyl-oxy-2-hydroxy-3-methyl-butyl)-7- - - P: NS - -
methoxy-benzopyran-2-one

2,4-trans, trans-o-feruloyl-glucaric acid - - - Peri: NS -

2-trans-o-feruloyl-glucaric-acid - - - Peri: NS -

24-methylene-lophenol - - Peri: NS - -

2”-0-xylosyl-vitexin FL: NS - - - -

2’-trans-0-p-coumaroyl-galactaric acid - - - Peri: NS -

2’4’ 5-trihydroxy-flavonone-7-o-beta-d-glucosyl-rhamnoside Peri: NS - - - -

3’,4°5-trihydroxy-flavone-7-o0-beta-d-rhamnsoyl P:NS - - - -

3’,4°5-trihydroxy-flavonone-7-o0-beta-d-rhamnsoyl P: NS - - - -

3,7(11)-eudesmadien-2-one - - P: NS - -

3-hydroxy-ethyl-hexanoate - - FR: NS FR: NS -

3-methyl-butan-1-ol - - - FR: NS -

4’ 5,6,7-tetrahydoxy-flavone-8-o-beta-d-glucoside - - FR: NS - -

4' 5,7-trihydroxy-3',8-dimethoxy-flavone-3-o-beta-d-glucoside Peri: NS - - - -




Distributed for Comment Only -- Do Not Cite or Quote

Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
Lemon Lime Grapefruit Sweet Orange Orange

4’ 5,7-trihydroxy-flavone-6-c-glucoside - - FR: NS - -

4’ 5,7-trihydroxy-flavone-6-0-beta-d-rhamnosyl P: NS - - - -

4’ 5-dihydroxy-flavonone-7-o0-beta-d-rhamnosyl-glucoside - - FR: NS - -

4-(3-methyl-2-butenoxy)-acetophenone Peri: NS

4-terpinenol Peri: NS

5,6-dihydro-beta-beta-caroten-3,3’,5,6-tetrol FR: NS

5,7-dimethoxycoumarin EO: NS - - - -

- 58-epoxy-55 8-tetrahydro-beta beta-caroten-3,3'5’6"-tetrot - - - RN -
5,8-epoxy-5,8-dihydro-8’-apo-beta-caroten-3,10-diol - - - FJ: NS -
5-(6,7-dihydroxy-3,7-dimethyl-2-octenyl)-oxypsoralen - - Peri: NS - -

5-geranoxy-7-methoxypsoralen EO: NS - - - -

- 5-geranyl-oxypsoralen ~ PeitNS - - -
5-hydroxy-4’-methoxy-flavanone-7-o-beta-d-rhamnosyl-glucoside - - FR: NS - -
5-isopentenoxy-7-methoxycoumarin EO: NS - - - -

6,7-dimethyoxycoumarin B: 162 B: 162 FR: NS

6-c-glucosyl-diosmetin Peri: NS

7-geranyl-oxycoumarin Peri: NS

7-methoxy-8(2,3-dihydroxy-isopentyl)-coumarin Peri: NS

7-obacunol

S:8-9

7-rhamno-glucosyl-diosmetin FL: NS

8-c-glucosyl-diosmetin Peri: NS

Acetaldehyde - FJ: 3-15

o
=z
w

Adenosine Peri: NS

alpha, alpha-p-trimethylbenzyl-alcohol P: NS FR: 60 - -

alpha-amino-butyric-acid P: NS - FR: 190 -
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
(Lemon) (Lime) (Grapefruit) (Sweet Orange) Orange)
alpha-bisabolene - FR: 250-400 - - -

alpha-copaene EO: NS Peri: NS

alpha-cubebene EO: NS

alpha-hydroxy-carotene Peri: NS

alpha-linolenic-acid - FR: 190-1615 FR: 50-550 FR: 70-528

alpha-phellandrene EO: 20 FR: 20 L:1-20

alpha-sinesal FR: 3; Peri: NS
 alpha-terpinene ~~ EO:70;PertNS FR:O - - Ll
alpha-terpineol EO: 6-50; LEO: FR: 30-590 FR: 10-50; FJ: L: 460-760; P: NS
11,000-125,000; 0.09-1.1
PeriEO: 4000-
73,000

alpha-terpinyl-propionate EO: NS - - - -

alpha-tocopherol - - FR: 3-29 FR: 4-29 -

Aluminum - - FR: 1-330 FR: 1-165 -

anthranilic-acid-methyl-ether - - - - FL: 4-26; L: NS

apigenin-7-o-beta-d-rutinoside - - L:5 - -

apoviolaxanth-10’-al - - - Peri: NS -

Arginine - - FR: 470-760 FR: 230-4908 -

ascorbic-acid FR: 5208-5566 FR: 291-4444 FR: 337-3862 FR: 500-4071 FR: 420-3947; L: 3000

Asparagine - - FR: 420 FR: 200-1800 -

Auranetin - - - - FR: NS

Aurantiamene - - - - P: NS

Auraptene - - - FR: NS -

Aureusidin P: NS - - - -

aureusidin-6-rhamnoglucoside P: NS - - - R
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
(Lemon) (Lime) (Grapefruit) (Sweet Orange) Orange)
Barium - - FR: 0.44-22 FR: 0.54-16.5 -

Bergamotene EO: 16-40

FR: NS

Bergapten EO: 10 FR: NS

beta-apo-8’carotinal - - Peri: NS -

beta-bisabolene EO: 23-400 FR: 90

beta-caryophyllene LEO: 100 -

beta-copaene - - P: NS

beta-cubebene - - FR: 10 -

beta-humulene EO: 10 -

beta-phellandrene EO: 80 FR: 90

beta-sinesal - - FR: 6 -

beta-terpineol - FR: 70

Betaine - - FR: 390-630 -

Boron - - FR: 1-33 FR: 1.89-27.5 -

Bromine - - FR: NS FR: NS -

butyric-acid - - - FR: NS -

Byakangelicol EO: NS - - - -

Cadmium - - FR: 0.002-0.066 FR:0.001-0.138 -

caffeine FL: 50 - FL: 29 Bud: 0.3; FL: 62; - -
L:6

Campesterol - - FR: NS FR: NS

capric-acid - - - FR: NS

caproic-acid - - - FR: NS -

carbohydrates FR: 111,000- FR: 59,000-895,900 FR: 80,800-948,000 FR: 99,000- FR: 97,000-909,000
863,000 887,125

Carveol EO: NS - - - -
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
(Lemon) (Lime) (Grapefruit) (Sweet Orange) Orange)
Caryophyllene EO: 11-28 FR: 30-250 FR: NS Peri: NS P: NS

Catechol - - P: NS - -

Chlorine - - P:6 FR: 12-32 -

chlorophyll-b

Choline FR: 70-160 -

cinnamic-acid - - - -

cis-limonene-1,2-oxide EO: NS - - - -

cis-ocimene - - - - L:1-110

Citrabasine - - - RB: 14 -

Citral EO: 250-300 - FR: NS - P: NS

citric-acid FR: 59,500 FR: 800 FR: 11,900-21,000 FR: 5600-9800 FR: NS; P: NS

citronellic-acid - - - - L: NS

citronellyl-acetate P: 4-20 - _ _ _

Citronin P: NS - - - -

Citrostadienol - - Peri: NS - -

citrusinine-1 - - - RB: 80 -

Citrusins - - - P: NS -

citrusin-b Peri: NS - - - -

Cobalt - - FR: 0.005-0.22 FR: 0.001-0.055 -

Copper - FR: 1-6 FR: 7.7 FR:0.44-5.5 FR: 4-10

Crenulatin - - - RB: 60 -

Cryptoxanthin - - FR: 0.03-0.3 FR: NS P: NS

cyaniding-3-glucoside - - - FR: NS -

Cycloeucalenol - - Peri: NS - -

Cysteine - - - FR: 100-755 -
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
Lemon Lime Grapefruit Sweet Orange Orange

d-citronellic-acid - P: NS

d-limonene - P: 9000 P: NS

d-nerolidol - L: NS; P: NS

deacetyl-nomilin-17-o0-beta-d-glucopyranoside S: NS

decan-1-al Peri: NS

decanoic acid EO: NS

decyl-acetate FR: 10

decylic-acid FR: NS

delphinidin-3-glucoside FR: NS

o
=z
w

delta-3-carene

delta-limonene FR: NS

diconiferyl-alcohol-4-beta-d-glucoside Peri: NS

dihydrokaempferol-4’-methyl-ether-7-o-rhamnoside - - - FR: NS

Diosmetin P: NS - - - -

Diosmin FR: 5 - - Peri: NS -

dl-linalol - - - - L: NS

Dodecanal EO: 10 FR: 1 - FR: 5-20 P: NS

dodecanoic acid EO: NS - - - -

Elemol - - - RB: 28,200 -

epijasmonic-acid-methyl-ester Peri: NS - - - -

epoxy-nootkaton - - - Peri: NS -

Eriocitrin FR: 1 - - - -

Eriodictyoside FR: NS - - - -

eta-carotene - - - Peri: NS -
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
Lemon Lime Grapefruit Sweet Orange Orange
ethyl-acetate - - - FJ: 0.01-0.58 -

ethyl-suberenol - - - RB: 700 -

Farnesene EO: NS - - FR: 2-7 -
CFamesol - - - - LNsPNs
fat F: 28,000; S: FR: 2000-26,700 FR: 1000-19,000 FR: 1100-16,000 FR: 8000; S: 448,600
300,000-400,000

ferulic-acid FR: 14-40 - FR: 30-34 FR: 10-19 -
feruloyl-putrescine - - P54 FR5 -
Fiber FR: 17,000- FR: 3000-67,000 FR: 2000-44,000 FR: 3740-47,000 P: 3000-160,000
47,000

Fluorine FR: 0.03-0.9 FR: 0.04-0.76 -

o
P4
w

Foluene

formic-acid

Peri: NS; P: NS

Friedelin Peri: NS

Furfural

'
n
ps)
[,

'

'

'

Galactan P: NS FR: NS

galacturonic-acid FR: NS FR: NS

amma-carotene FR: NS

gamma-selinene FR: 20

gamma-terpinene EO: 290-1400; FR: 60-2170 FR: 10; FJ: 0.04- L: 50-110; Peri: NS; P: NS

LEO: 3000- 0.46
44,000; PeriEO:
12,000-58,000

geranic-acid - - - - L: NS

geraniol-acetate LEO: 3000 FR: NS - -

geranyl-butyrate

geranyl-oxide L: NS; P: NS

glucosan

Gum
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
Lemon Lime Grapefruit Sweet Orange Orange

Glutamine - - FR: 30-630

Heptadecanal EO: NS - - - R
- Hepaat . EC4 - - FR3 -

Heptulose - - FR: NS FR: NS -

hesperidin-7-o0-alpha-I-rhamno-glucoside - - - FR: NS

Hexadecanal EO: NS - - - -

Hexanol EO: NS FJ: 0.02-0.22 P: NS

Hordenene - FR: NS

Humulene - FR: NS

Imperatorin FR: NS

o
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w

Indole

socaproic-acid FR: NS

Isoimperatorin EO: NS FR: NS

Isolimocitrol EO: NS

isolimocitrol-3-beta-d-glucoside P: NS

Isolutein Peri: NS

S: NS -

iso-obacunoic-acid-17-o0-beta-d-glucoside

Isoprene EO: NS

Isopulegol LEO: 40,000

Isorhamnetin FL: NS FR: NS -

Isorhoifolin L: NS L: NS Peri: NS -

Isoscutellarein - P: NS

o
=z
w

Isotetramethylether -

Jasmone - FL: NS
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
(Lemon) (Lime) (Grapefruit) (Sweet Orange) Orange)
jasmonic-acid-methyl-ester Peri: NS - - -

|-camphere FL : NS

I-linalyl-acetate FR: NS; L: NS

Lauraldehyde FR: NS

Lead - FR:0.02-7.7 FR:0.02-1.1

Limettin EO: 295 - - - -
limocitrol-3-o0-(5-alpha-glucosyl-3 P: NS - - - -

limonexic-acid - - - FR: NS -

limonin-17-o-beta-d-glucopyranoside S:NS - - - -

Limonol - - S: 23 _ :

linalyl-acetate FR: NS - FL: 80-520; L: 4429-5500

Lithium - - FR: 0.088-2.31 FR: 0.108-1.54 -

Lutein FR:0.12-1.2 FR: 0.095-0.95 FR:3

luteolin-7-o0-alpha-I-rhamno-glucoside FR: NS

Luteoxanthins - - - FR: 6

Lysine FR: 140-1190 FR: 160-1760 FR: 470-3548 -

malic-acid FR: 2000 FR: 400-600 FR: 600-2000 P: NS

Manganese FR:5 FR: 8 FR: 8

menth-1-en-9-ol

Merazine
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
Lemon Lime Grapefruit Sweet Orange Orange

FR: 0.001 FR:0.001

Mercury

Methionine FR: 3-222 FR: 200-1510

methyl-butyrate - FJ: 0.01-0.1

methyl-heptenone LEO: 6000

Molybdenum FR: 0.1-0.77 FR: 0.1-0.385

Mutatochrome - - - FR: NS -
- Mutatoxanthin - - R e
Myrcene EO: 65-1270; FR: 70-1030 FR: 72-190 FR: 68-210 FL: NS; L: 130-550; P: NS
LEO: 13,000

n-dodecasane - - FR: NS - -

n-eicosane - - FR: NS - -

n-hentriacontane - - FR: NS - -

n-hexacosane - - FR: NS - -

n-nonacosane - - FR: NS - -

n-octacosane - - FR: NS - -

- n-octyl-acetate - - FRNs - -
n-octyl-alcohol - - FR: NS - -
n-pentatriacontane - - Peri: NS - -

n-tetratriacontane - - Peri: NS - -

Naringenin - - FR: NS Peri: 35,000- P: NS
45,800
~ naringenin-4-beta-d-glucoside - - - RN -
naringenin-7-beta-(4-beta-d-glucosyl)-neohesperidoside - - FR: NS - -
naringenin-7-o-beta-d-rutinoside - - FR: NS - -

naringenin-rutinoside-4-beta-d-glucoside - - - FR: NS -

naringin-4-beta-d-glucoside P: NS

Naringoside FR: NS

neo-beta-carotene Peri: NS
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
(Lemon) (Lime) (Grapefruit) (Sweet Orange) Orange)
neochrome-b - - - Peri: NS -

neohesperidin-dihydrochalcone Peri: NS

-
=z
w

'

'

'

'

Neoxanthin

neoxanthin-b Peri: NS

Nerol LEO: 18,000- - - - L: 100-150; P: NS
76,000
~Nerolidol - - - FuNs PN
nerol-acetate EO: 16-310; LEO: - - - -
40

FR: 10

neryl-formate EO: 20 FR: 20

Neurosporin Peri: NS

nickel FR: 0.04-7.7 FR: 0.01-0.55

Nobelitin

FR: NS FR: NS; P: NS

nomilin-17-o0-beta-d-glucopyranoside

|;
zZ
[

'
'
w
Z
w
'
'

nomilinic-acid-17-o-beta-d-glucoside

Nonanal EO: 9-30 FR: 20 FR: 6-20

Nonanol - FR: 1-10

FR: 10 Peri: NS; P: NS

nonyl-aldehyde EO: NS -

Peri: NS; P: NS

Nootkatone P: NS FR: 1

'
n
ps)
[,

P: NS

o-phenylphenol EO: NS -

obacunone-17-0-beta-d-glucopyranoside S: NS -

Octaldehyde - Peri: NS

octanoic acid EO: NS FR: 2

Octanol EO: 10-15 FR: 1 Peri: NS; P: NS

octyl-acetate EO: NS - - FR: 10 P: NS

octylic-acid - - FR: NS - -



Distributed for Comment Only -- Do Not Cite or Quote

Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
(Lemon) (Lime) (Grapefruit) (Sweet Orange) Orange)
Osthole R: NS - R: NS R: NS -

Oxypeucedanin EO: 207

p-alpha-dimethylstyrene P: NS

p-cymene EO: 12-31 FR: 50-1160

FR: 20 L: 100-270; P: NS

-hydroquinone RB: 80

p-mentha-1,8-dien-9-yl-acetate EO: NS

palmitic-acid FR: 10-85 FR: 120-1320 FR: 130-982 P: NS

antothenic-acid FR: 2-18 P: 3-31 FR: 2-19

o
@
o '
Z
[%2)

Pectinesterase FR: NS

elargonic-acid Peri: NS; P: NS

FR: NS

pentan-1-ol

o
P4
w

Pentadecane

Phellandrene

Peri: NS; P: NS

Phenol P: NS

phenylacetic-acid FL: NS; P: NS

Phenylethanol FL: NS

Phlorin

o
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w

P: NS

o
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w

Phosphorus FR: 100-1979 FR: 110-2000 FR: 76-2545 FR: 136-1980 FR: 120-1600

Phytofluene - - FR: NS FR: 4 -

Polyhydroxyphloban - FR: NS - - -

Poncitrin - - R: NS R: NS -

Proline - - FR: 590 FR: 60-3473 -

Protein FR: 10,000- FR: 4000-65,000 FR: 6000-70,290 FR: 9260-78,000 FR: 6000-56,000
111,000

Pyrrol - - - - L: NS
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
Lemon Lime Grapefruit Sweet Orange Orange
Quercetin FL: NS - FR: NS - -

quinic-acid - FR: NS FR: NS FR: NS -

Riboflavin FR: 2-3 FR: 2 FR: 5 FR: 3 FR: 1-3
Rutin FR: 1-2; L: NS - - L: 9000; Peri: -
6100

Salicylates FR: NS - FR: 70 - -

Scopoletin SH: NS - FR: NS - -

Selenium - - FR: 0.027 FR: 0.002 -

Serine - - FR: 150-3100 FR: 40-2410 -

Seslin - - R: NS R: NS -

Silver - - FR: 0.022-0.11 FR: 0.027-0.055 -

Sinensetin - - - FR: NS Peri: NS; P: NS

Sinesetin - - - P: NS -

Stachydrine P: NS - - FR: NS L: 1000

Stigmasterol - - FR: NS FR: NS -

Subaphyllin - - FR: NS; L: NS FR: NS; L: NS -

Suberosin R: NS - R: NS R: NS -

Sucrose - - FR: 21,400 FR: 47,000 -

Sulfur - - FR: 7-2090 FR: 46-1000 -

Syringin Peri: NS

tannic-acid -

tau-carotene Peri: NS

terpinen-1-ol
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Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species °

Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
(Lemon) (Lime) (Grapefruit) (Sweet Orange) Orange)
Terpinolene EO: 14-120 FR: 60-120 - FR: 10 L: 1-10; Peri: NS; P: NS

Tetradecanal EO: NS - - FR: 5-9 -

Tetrahydrogeraniol EO: 10 - - - -

Threonine - - FR: 100 FR: 150-1132 -

thymyl-methyl-ether - FR: 2 - - -

Titanium - - FR:0.11-7.7 FR:0.135-3.85 -

trans-hexen-2-al-1 - - - - P: NS

trans-obacunoic-acid-17-0-beta-d-glucoside - - S: NS - -

Tridecane - FR: 2 - - -

Tryptophan - FR: 30-255 FR: 20-220 FR: 90-680 -

Tyrosine - - FR: 61 FR: 160-1208 -

Umbelliprenin SH: NS - - -

Undecane - FR: 3 - - _

Valencene - - - FR: 10-20; FJ: P: NS
0.04-15.3

Valenciaxanthin - - - FR: 3 -

Valine - - FR: 240 FR: 100-3020 -

Violaxanthin L: NS - - FR: NS Peri: NS: P: NS

vitexin-xyloside - - - FR: NS -

Xanthophylls - FR: 11-19 - - -

Xanthyletin R: NS P: NS FR: NS RB: 45,000 -

Xylose - - FR: NS FR: NS -

Zeaxanthin L: NS - - FR: 2 FR: NS



Table 4. Chemical constituents by plant part (amount in ppm) for major Citrus species
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Chemical Citrus limon Citrus aurantifolia Citrus paradisi Citrus sinensis Citrus aurantium (Bitter
(Lemon) (Lime) (Grapefruit) (Sweet Orange) Orange)

Zinc - FR: 1-9 FR: 9 FR: 0.9-13 FR: 16

Zirconium - FR: 0.44-2.2 FR: 0.5-1.1 -

- =not reported P = plant HH= hulk husk

NS = not specified B=bark FJ= fruit juice

LEO = leaf essential oil EO = essential oil Bud= bud

FL = flower PeriEQ: pericarp essential oil RB=root bark

FR = fruit R= root J=juice

Peri=pericarp S=seed

SH=shoot
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Table 5. Major constituents of some of the Citrus species

Citrus species Constituents

Citrus aurantiifolia (lime)® - contains an essential oil (7%), whose main components are citral, limonene, -pinene, and fenchone (up to 15%);
pericarp, i.e., fruit, including skin - lime oil contains oxypeucedanin.

and pulp - contains terpineol, bisabolene and other terpenoids

- fresh juice of acid limes averages approximately 7.7% citric acid and 0.3% invert sugar
- the peel contains a volatile oil, including limonene and citral

itrus aurantiifolia (lime, - contains coumarins (e.g., isopimpinellin, and limettin), furocoumarins (e.g., psoralens, such as bergapten an
Cit tiifolia (I 1 pimpinell d limettin), f psoral h as bergapten and
plant part not specified®-*2 xanthotoxin), pyranocoumarins, citral, (+)-limonene, pinenes, alkanes, alkanols, alkanals, citrus acid, and
flavonoids
Citrus aurantium (bitter orange) - contains synephrine alkaloids and para-octopamine™

- contains the furocoumarins bergapten and oxypeucedanin®

- the peel, flowers, and leaves contain the flavonoids limonene, hesperidin, neohesperidin, naringin, and
tangaretin; the flavonoid content is higher in the flowers than the leaves®

- the main constituents of the peel are the volatile oil and the glucoside aurantiamarin; other constituents include
hesperidin, isohesperidin, hesperic acid, and aurantiamaric acid®

- in the peel of the immature fruit, the main constituents are naringin and hesperidin®

- in the flesh of the immature fruit, the main constituent is umbelliferone®

-volatile oil contains limonene, nerol, geraniol, linalool, linalyl acetate, neryl acetate, geranyl acetate, citronellyl
acetate, and methyl anthranilate®

Citrus limon (lemon) peel® - 0.2% to 0.6% essential oil, with (+)-limonene, citral, and other monoterpenes as major components
-flavonoids such as neohesperidosides and rutinosides of hesperetin and naringenin
-flavone glycosides
-carotenoids
-citric acid and other plant acids
-coumarin derivatives

-pectins
Citrus limon (lemon) -(+)-limonene, citral, n-nonanal, n-decanal, n-dodecanal, linalyl acetate, geranyl acetate, citronellyl acetate,
Plant part not specified® methyl anthranilate, sinensetin, furocoumarins, naringin, nehesperidin dyhydro chalcones, hesperidin, rutin
Citrus paradisi (grapefruit)>® - the juice contains vitamin C, furanocoumarins (bergamottin, 6',7'-epoxybergamottin, 6',7'-dihydroxybergamot-

tin), flavonoids (naringenin, naringin) and sesquiterpen (nootkatone), bergapten, polyamines (e.g. putrescine), and
limonoids; naringin is the most abundant flavonoid in grapefruit juice, present in concentrations of up to ImM/L
- the dried peels contain high amounts of ascorbic acid, polyphenols, and carotenoids

Citrus reticulata (tangerine)® - contains carotenoids, such as beta-cryptoxanthin
- the juice concentrate contains beta-cryptoxanthin xanthophyll esters (zeaxanthin and lutein)
- the peel contains fat, protein, ash, magnesium, carotenoids, dietary fiber, and polyphenols

Citrus reticulata oil (from the - limonene, p-cymene, y-terpinene, o-thujene, a-pinene, camphene, sabinene, B-pinenemyrcene, methyl
mandarin orange)® heptenone, octanol, octanol, terpinolene, linalool, nonanal, citronellal, terpinen-4-ol, a-terpineol, decanal, nerol,
citronellol, neral, geranial, thymol, N-methyl anthranilate, caryophyllene, a-humulene, longifolene

Citrus sinensis (sweet orange)® -(+)-limonene, citral, citronellal, nootkatone, sinesal, n-nonanal, n-necanal, n-dodecanal, linalyl acetate, geranyl

acetate, citronellyl acetate, methyl anthranilate, furocoumarins, and flavonoids
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Table 6. Typical levels of 5-methoxypsoralen (5-MOP)

Ingredient 5-MOP level™®
Petitgrain Mandarin oil 50 ppm
Tangerine oil cold pressed 50 ppm
Mandarin oil cold pressed 250 ppm

Table 7. Levels of major coumarins and furocoumarins in lemon oil and lime oil

Compound % in Lemon Oil* % in Lime Oil* Photosensitizing Activity*
5-geranoxypsoralen 0.0387 2.2-2.5 0
5-geranoxy-7-methoxycoumrin 0.0603 2.2-5.2 0
5-geranoxy-8-methoxypsoralen not analyzed 0.945 0

5,7-dimethoxycoumarin 0.0295 0.464 0

5,8-dimethoxypsoralen not analyzed 0.508 0

Oxypeucedanin 0.005-0.073 0.0025 +

5-methoxypsoralen 0.0001-0.0087 0.17-0.33 ++++

Table 8. Constituents that are established contact allergens in humans, according to the SCCS

Constituent

categorized according to number of patients reacting positively and to the number of patients tested

(>1000 patients tested, unless indicated as r.t., i.e., rarely tested) *

f-caryophyllene
carvone

citral

citronellol
coumarin
farnesol
geraniol

linalyl acetate
a- and B-pinene
(DL)-limonene
tepineol (mixture of isomers)/a-terpineol
terpinolene

<10 (oxidized and non-oxidized)

<10 (r.t.)
101 to 1000
11-100

101 to 1000
101 to 1000
101 to 1000
<10

11-100

11-100 (non-oxidized); 101 to 1000 (oxidized)

<10
11-100




Table 9. Cosmetic allergens certificate from a manufacturer of orange, lemon, tangerine, and grapefruit fruit waters and bitter orange flower wax
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59-63

Citrus Sinensis (Orange)

Citrus Limon (Lemon)

Citrus Reticulata

Citrus Paradisi

Citrus Aurantium Amara

Allergen Fruit Water Fruit Water (Tangerine) Fruit Water (Grapefruit) Fruit Water (Bitter Orange) Flower Wax
AmyI cinnamal NP NP NP NP <5 ppm
Benzyl alcohol NP NP NP NP <20 ppm
Cinnamyl alcohol NP NP NP NP <1ppm
Citral NP Max. content < 100 ppm NP NP <10 ppm
Eugenol NP NP NP NP <5ppm
Hydroxycitronellal NP NP NP NP <5 ppm
Isoeugenol NP NP NP NP <5ppm
Amylcinnamyl alcohol NP NP NP NP <1ppm
Benzyl salicylate NP NP NP NP <5ppm
Cinnamal NP NP NP NP <5ppm
Coumarin NP NP NP NP < 15 ppm
Geranlol NP Max. content < 100 ppm NP NP <5ppm
Hydroxyisohexyl 3-cyclo

he);ane )c/arboxa)lldehyzi/e NP NP NP NP <5ppm
Anise alcohol NP NP NP NP <30 ppm
Benzyl cinnamate NP NP NP NP < 15 ppm
Farnesol NP NP NP NP <50 ppm
Butylphenyl

met)I;)E)lprogional NP NP NP NP <1ppm
Linalool Max. content < 10 ppm Max. content < 100 ppm NP Max. content < 10 ppm <50 ppm
Benyl benzoate NP NP NP NP <5ppm
Citronellol NP NP NP NP <5ppm
Hexyl cinnamal NP NP NP NP <1ppm
Limonene NP NP NP NP < 200 ppm
Methyl 2-octynoate NP NP NP NP <1ppm
Alpha-isomethyl ionone NP NP NP NP <1ppm
Evernia prunastri NP NP NP NP ND
Evernia furfuracea NP NP NP NP ND

Detection limit 2 ppm.

ND = unable to be detected by GCSM

NP = not present
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Table 10. Primary chemical composition of citrus aurantium dulcis (orange) peel wax by percent

unsaturated monoesters, hydroxyl-monoesters, and monoesters 50-65
free fatty acids C12-C26 6-15
hydrocarbons C21- C33 8-15
sterol esters 5-18
free sterols 4-8
free alcohols 2-7
Carotenoids 0.5-2
Glycolipids 0.5-2
Phospholipids 0.5-2
Flavonoids 0.2-1
fragrance compounds, natural 0.2-0.8

Table 11. Constituents of citrus aurantium dulcis (orange) peel wax with color or aroma characteristics  ®

color compounds (carotenoids) aroma compounds
(alcohols, aldehydes, ketones, esters, and hydrocarbons)
Phytoene octan-1-ol
Phytolluene nonanal
a-carotene linalool
f-carotene p-mentha-2,8-dien-1-ol
y-carotene sabinol
d-carotene isopulegol
Lycopene 4-methylacetophenone

Cryptoxanthin

a-terpineol

hydroxy-a-carotene

ethyl ocatanoate

Cyroflevin decanal
Rubiflavin carveol
Rubixanthin neral
Lutein carvone
Canthaxanthin pipertone
Zeaxanthin geranial
Antheraxanthin perillyl alcohol
Violaxanthin a-cubebene
Luteoxanthin hexyl hexanoate
Auroxanthin B-elemene
B-citraurin B-famesene
Liavoxanthin caryophyllene
Sintaxanthin y-selinene
Xanthophylls f3-copaene
d-cadinene
bisabolene

valencene
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Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)

# of Uses

Max Conc of Use (%)

# of Uses

Max Conc of Use (%)

Citrus Aurantifolia (Lime)

Flower Extract Citrus Aurantifolia (Lime) Fruit Extract

Citrus Aurantifolia (Lime) Juice

Citrus Aurantifolia (Lime) Oil

Totals' 4 0.0005-0.005 63 0.0001-0.2 1 NR 160 NR
Duration of Use
Leave-On NR 0.0005 26 0.0009-0.2 NR NR 93 NR
Rinse-Off 4 0.0005-0.005 35 0.0001-0.2 1 NR 58 NR
Diluted for (Bath) Use NR 0.0005 2 0.002 NR NR 9 NR
Exposure Type
Eye Area NR NR NR NR NR NR 2 NR
Incidental Ingestion NR NR NR NR NR NR NR NR
Incidental Inhalation-Spray?>® NR 0.0005 19 0.0009-0.01 NR NR 77 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** NR NR 18 0.0009 NR NR 59 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 1 0.0005 53 0.0001-0.2 NR NR 141 NR
Deodorant (underarm)-Spray?> NR NR NR NR NR NR 1 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 3 0.005 10 0.0005-0.01 1 NR 19 NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 1 0.0005 18 0.002-0.2 NR NR 34 NR
Baby Products NR NR NR NR NR NR 3 NR
Citrus Aurantifolia (Lime) Peel Citrus Aurantifolia (Lime) Peel Extract Citrus Aurantifolia (Lime) Peel Citrus Aurantium Amara (Bitter
Powder Orange) Flower Extract
Totals' NR 15 17 0.00001-0.025 1 NR 32 0.023-5
Duration of Use
Leave-On NR NR 12 0.0005-0.025 NR NR 27 0.023-5
Rinse-Off NR 15 5 0.00001-0.0005 1 NR 5 NR
Diluted for (Bath) Use NR NR NR NR NR NR NR NR
Exposure Type
Eye Area NR NR NR NR NR NR 5 NR
Incidental Ingestion NR NR NR NR NR NR NR NR
Incidental Inhalation-Spray?>® NR NR 8 NR NR NR 19 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** NR NR 7 NR NR NR 18 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact NR 15 14 0.00001-0.025 1 NR 32 0.023-5
Deodorant (underarm)-Spray?* NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR NR 3 0.00025 NR NR NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane NR NR NR NR NR NR 8 NR
Baby Products NR NR NR NR NR NR NR NR




Distributed for Comment Only -- Do Not Cite or Quote
Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Aurantium Amara (Bitter Citrus Aurantium Amara (Bitter Citrus Aurantium Amara (Bitter Citrus Aurantium Amara (Bitter
Orange) Flower Oil Orange) Flower Water Orange) Flower Wax Orange) Fruit Extract
Totals* 69 0.001-0.6 23 0.0004-4 4 NR 282 0.00002-0.002
Duration of Use
Leave-On 58 0.001-0.6 17 0.0005-4 4 NR 182 0.00002-0.002
Rinse-Off 9 0.001-0.02 6 0.0004 NR NR 98 0.0001
Diluted for (Bath) Use 2 0.001 NR NR NR NR 2 NR
Exposure Type
Eye Area 3 NR 6 NR NR NR 9 0.0001-0.002
Incidental Ingestion NR NR NR NR NR NR NR 0.002
Incidental Inhalation-Spray?>® 47 NR 11 NR 3 NR 134 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** 46 NR 11 NR 3 NR 115 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 67 0.001-0.6 23 0.0004-4 4 NR 250 0.00002-0.002
Deodorant (underarm)-Spray?> NR NR NR NR NR NR 8 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 2 0.001 NR NR NR NR 27 NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR 2 NR
Mucous Membrane 6 0.001 1 NR NR NR 89 0.002
Baby Products NR NR NR NR NR NR NR NR
Citrus Aurantium Amara (Bitter Citrus Aurantium Amara (Bitter Citrus Aurantium Amara (Bitter Citrus Aurantium Amara (Bitter
Orange) Fruit Water® Orange) Leaf/Twig Oil Orange) Oil° Orange) Peel Extract
Totals* 2 NR 31 0.04-1.5 292 NR 33 0.00002-0.18
Duration of Use
Leave-On 1 NR 21 0.1-1.5 192 NR 25 0.00002-0.18
Rinse-Off 1 NR 7 0.04 81 NR 7 0.001
Diluted for (Bath) Use NR NR 3 NR 19 NR 1 NR
Exposure Type
Eye Area NR NR NR NR 3 NR 3 0.18
Incidental Ingestion NR NR NR NR & NR NR 0.0002
Incidental Inhalation-Spray?>® NR NR 18 NR 120 NR 15 0.001
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** NR NR 18 NR 83 NR 13 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 2 NR 30 0.04-1.5 254 NR 28 0.0002-0.18
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR NR NR NR 35 NR 5 0.001
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR 0.00002-0.00014
Mucous Membrane 1 NR 6 NR 49 NR 2 0.0002

Baby Products NR NR NR NR 6 NR NR NR




Distributed for Comment Only -- Do Not Cite or Quote
Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Aurantium Amara (Bitter Citrus Aurantium Amara (Bitter Citrus Aurantium Amara (Bitter Citrus Aurantium Bergamia
Orange) Peel Oil Orange) Peel Powder Orange) Peel Wax® (Bergamot) Fruit Extract
Totals* 116 0.05-2 2 6 8 NR 23 0.000001-0.82
Duration of Use
Leave-On 72 0.2-2 NR NR 7 NR 11 0.000001-0.82
Rinse-Off 36 0.05-0.25 2 6 1 NR 12 0.000001-0.0063
Diluted for (Bath) Use 8 NR NR NR NR NR NR NR
Exposure Type
Eye Area 2 NR NR NR NR NR NR NR
Incidental Ingestion 1 0.75 NR NR 2 NR NR NR
Incidental Inhalation-Spray?>® 53 NR NR NR 1 NR 8 NR
Confirmed Spray® NR NR NR NR NR NR NR 0.000001%
Incidental Inhalation-Powder?** 45 NR NR NR 1 NR 6 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 105 0.05-2 2 6 6 NR 8 0.0001-0.82
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 10 NR NR NR NR NR 15 0.000001-0.0001
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 19 0.25-0.75 1 NR 3 NR 1 NR
Baby Products 6 NR NR NR NR NR NR NR
Citrus Aurantium Bergamia (Bergamot) Citrus Aurantium Dulcis (Orange) Citrus Aurantium Dulcis (Orange) Citrus Aurantium Dulcis (Orange)
Fruit Oil Flower Extract Flower Oil Flower Water
Totals* 22 0.0017-0.05 72 0.000023-0.2 NR 0.000001-0.9 19 NR
Duration of Use
Leave-On 12 0.0017-0.05 31 0.00003-0.2 NR 0.9 10 NR
Rinse-Off 10 0.005 40 0.000023-0.2 NR 0.000001 9 NR
Diluted for (Bath) Use NR NR 1 0.1 NR NR NR NR
Exposure Type
Eye Area NR NR NR 0.002-0.01 NR NR 4 NR
Incidental Ingestion NR NR NR NR NR 0.9 NR NR
Incidental Inhalation-Spray?>® 10 0.0017-0.05 25 0.0013-0.01 NR NR 5 NR
Confirmed Spray® NR NR NR 0.0025" NR NR NR NR
Incidental Inhalation-Powder?** 11 NR 19 NR NR NR 4 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 17 NR 58 0.000023-0.2 NR 0.000001 18 NR
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 5 0.0017-0.05 14 0.0013-0.005 NR NR 1 NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR 0.001 NR NR NR NR
Mucous Membrane 2 NR 11 0.01-0.2 NR 0.9 2 NR

Baby Products 4 NR NR NR NR NR NR NR




Distributed for Comment Only -- Do Not Cite or Quote
Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Aurantium Dulcis (Orange) Fruit Citrus Aurantium Dulcis (Orange) Citrus Aurantium Dulcis (Orange) Citrus Aurantium Dulcis (Orange)
Extract Fruit Water Juice Leaf Extract
Totals NR 0.00003-1.2 21 2-19 NR 0.000038 1 NR
Duration of Use
Leave-On NR 0.00003-1.2 18 2-10 NR 0.000038 1 NR
Rinse-Off NR 0.00003-0.2 3 2-19 NR NR NR NR
Diluted for (Bath) Use NR NR NR NR NR NR NR NR
Exposure Type
Eye Area NR 0.1 3 NR NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR NR NR
Incidental Inhalation-Spray?>® NR 0.001 8 NR NR 0.000038 1 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** NR NR 7 NR NR NR 1 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact NR 0.00003-1.2 20 2-19 NR NR 1 NR
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR 0.0007-0.25 NR NR NR 0.000038 NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR 0.2 NR NR NR NR NR NR
Mucous Membrane NR 0.004-0.041 NR NR NR NR NR NR
Baby Products NR NR NR NR NR NR NR NR
Citrus Aurantium Dulcis (Orange) Oil Citrus Aur;ntium Dulcis (Orange) Citrus Aurantium Qulcis (Orange) Citrus Aurantium Dulcis (Orange)
eel Extract Peel Qil Peel Powder
Totals NR 0.0014-0.95 65 0.00001-1.9 NR 0.00002-29 11 6
Duration of Use
Leave-On NR 0.0014-0.95 31 0.00001-1.9 NR 0.00038-0.54 5 NR
Rinse-Off NR 0.021-0.2 33 0.000025-0.65 NR 0.00002-29 6 NR
Diluted for (Bath) Use NR 0.93 1 0.0025 NR 0.33 NR NR
Exposure Type
Eye Area NR 0.033 1 0.0002-0.0005 NR 0.1 NR NR
Incidental Ingestion NR 0.033-0.95 2 1.9 NR NR NR NR
Incidental Inhalation-Spray?>® NR NR 22 0.00001-0.001 NR 0.00038 3 NR
Confirmed Spraf NR 0.011 NR 0.001° NR NR NR NR
Incidental Inhalation-Powder?** NR 0.0014 11 NR NR NR 4 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact NR 0.0014-0.93 39 0.00002-0.65 NR 0.001-0.4 11 6
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR 0.033-0.043 24 0.00001-0.001 NR 0.00002-29 NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR 0.025 NR NR NR 0.5-0.54 NR NR
Mucous Membrane NR 0.033-0.95 17 0.000025-1.9 NR 0.1-0.33 1 NR

Baby Products NR NR NR NR NR NR NR NR




Distributed for Comment Only -- Do Not Cite or Quote
Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Aurantiumv\lljulcis (Orange) Peel Citrus Aurantium Tachibana Citrus Bergamia_(?ergamot) Citrus Depressa Peel Extract
ax Peel Extract Peel Qil
Totals* NR 0.005-0.5 NR 0.0008 200 NR NR 0.0014
Duration of Use
Leave-On NR 0.07-0.5 NR 0.0008 113 NR NR 0.0014
Rinse-Off NR 0.005-0.39 NR NR 70 NR NR NR
Diluted for (Bath) Use NR NR NR NR 17 NR NR NR
Exposure Type
Eye Area NR 0.15-0.16 NR NR 1 NR NR NR
Incidental Ingestion NR 0.5 NR NR 2 NR NR NR
Incidental Inhalation-Spray?>® NR NR NR NR 90 NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** NR NR NR NR 55 NR NR NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact NR 0.07-0.39 NR 0.0008 167 NR NR 0.0014
Deodorant (underarm)-Spray?> NR NR NR NR 1 NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR 0.005-0.045 NR NR 31 NR NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane NR 0.5 NR NR 48 NR NR NR
Baby Products NR NR NR NR NR NR NR NR

Citrus Grandis (Grapefruit)

Citrus Glauca Fruit Extract Citrus Grandis (Grapefruit) Citrus Grandis (Grapefruit) Extract Fruit Extract

Totals 5 0.003-0.0051 NR 0.5 NR 0.01 225 0.0000005-15
Duration of Use
Leave-On NR NR NR 0.5 NR NR 105 0.0001-15
Rinse-Off 5 0.003-0.0051 NR NR NR 0.01 118 0.0000005-8
Diluted for (Bath) Use NR NR NR NR NR NR 2 0.005-0.01
Exposure Type
Eye Area NR NR NR 0.5 NR NR 4 NR
Incidental Ingestion NR NR NR NR NR NR 8 0.01-0.02
Incidental Inhalation-Spray?>® NR NR NR NR NR NR 80 0.0001-0.01

Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** NR NR NR NR NR NR 59 0.0001-0.01

Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact NR NR NR 0.5 NR NR 141 0.0001-15
Deodorant (underarm)-Spray?> NR NR NR NR NR NR 1 NR

Confirmed Spray® NR NR NR NR NR NR NR NR

Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 5 0.003-0.0051 NR NR NR 0.01 70 0.0000005-0.01
Hair-Coloring NR NR NR NR NR NR 6 NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane NR NR NR NR NR NR 28 0.001-0.1

Baby Products NR NR NR NR NR NR NR NR




Distributed for Comment Only -- Do Not Cite or Quote
Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Grandis (Grapefruit) . . - - Citrus Grandis (Grapefruit) Citrus Grandis (Grapefruit)
Fruit Water Citrus Grandis (Grapefruit) Juice Peel Extract Peel Oil
Totals* 2 0.0029 14 0.01 44 0.0001-0.5 NR 0.00004-0.05
Duration of Use
Leave-On NR NR 10 NR 37 0.0001-0.5 NR 0.0004-0.0008
Rinse-Off 2 0.0029 4 0.01 7 0.0225-0.03 NR 0.00004-0.05
Diluted for (Bath) Use NR NR NR NR NR NR NR 0.0014
Exposure Type
Eye Area NR NR NR NR 3 0.5 NR NR
Incidental Ingestion NR NR NR NR 1 NR NR NR
Incidental Inhalation-Spray?>® NR NR 10 NR 22 NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** NR NR 10 NR 20 NR NR NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 2 0.0029 14 0.01 40 0.0001-0.03 NR 0.00004-0.05
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR NR NR NR 1 NR NR 0.005
Hair-Coloring NR NR NR NR 2 NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 2 NR 2 NR 2 NR NR 0.0014
Baby Products NR NR NR NR NR NR NR NR
Citrus Grandis (Grapefruit) Citrus Japonica Fruit Extract Citrus Junos Fruit Extract Citrus Junos Peel Extract
Seed Extract
Totals* 128 0.053-2 NR 0.0038 28 0.0005-0.002 7 0.0012-0.036
Duration of Use
Leave-On 72 0.053-2 NR NR 23 0.0005-0.002 7 0.0012-0.036
Rinse-Off 48 0.75 NR 0.0038 5 0.0005-0.001 NR NR
Diluted for (Bath) Use 8 NR NR NR NR NR NR NR
Exposure Type
Eye Area 4 NR NR NR 6 NR 2 NR
Incidental Ingestion 10 NR NR NR NR 0.001 1 0.0012
Incidental Inhalation-Spray?>® 57 0.15 NR NR 15 0.001 NR NR
Confirmed Spray® NR NR NR NR NR 0.0005* NR NR
Incidental Inhalation-Powder?** 41 0.15 NR NR 15 NR 1 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 93 0.053-2 NR NR 27 0.0005-0.002 5 0.0012-0.036
Deodorant (underarm)-Spray?> 9 NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 23 NR NR 0.0038 1 NR NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 25 NR NR NR 1 0.0005-0.001 1 0.0012
Baby Products 7 NR NR NR NR NR NR NR




Distributed for Comment Only -- Do Not Cite or Quote
Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)

Citrus Limon (Lemon)

Citrus Junos Peel Oil Citrus Junos Seed Extract Citrus Junos Seed Oil
Flower/Leaf/Stem Extract
Totals* 6 NR 6 0.001-0.0045 NR 0.01-0.1 5 NR
Duration of Use
Leave-On 4 NR 6 0.001-0.0045 NR 0.01-0.1 5 NR
Rinse-Off 2 NR NR 0.001 NR NR NR NR
Diluted for (Bath) Use NR NR NR 0.001 NR NR NR NR
Exposure Type
Eye Area NR NR 1 0.001 NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR NR NR
Incidental Inhalation-Spray?>® 2 NR 5 NR NR 0.01 5 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** 1 NR 5 NR NR NR 5 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 6 NR 6 0.001-0.0045 NR 0.1 5 NR
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR NR NR NR NR 0.01 NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 1 NR NR 0.001 NR NR NR NR
Baby Products NR NR NR NR NR NR NR NR
Citrus Limon (Lemon) Fruit Extract Citrus Limon (Lemon) Fruit Water Citrus Limon (Lemon) Juice Citrus leéj)r:tﬁli;cetmon) Juice
Totals* 448 0.0001-1.2 NR 1 25 0.035-1 NR 0.05-0.2
Duration of Use
Leave-On 314 0.0001-1.2 NR NR 9 0.05-1 NR 0.2
Rinse-Off 130 0.002-0.5 NR 1 16 0.035-0.05 NR 0.05
Diluted for (Bath) Use 4 NR NR NR NR NR NR NR
Exposure Type
Eye Area 10 NR NR NR NR NR NR NR
Incidental Ingestion 3 0.03 NR NR NR NR NR NR
Incidental Inhalation-Spray?>® 224 0.001 NR NR 9 0.05 NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** 194 NR NR NR 9 NR NR NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 363 0.0001-1.2 NR 1 15 0.035-1 NR 0.05-0.2
Deodorant (underarm)-Spray?” 1 NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 80 0.002-0.005 NR NR 9 0.05 NR NR
Hair-Coloring NR NR NR NR 1 NR NR NR
Nail 2 0.0001-0.5 NR NR NR NR NR NR
Mucous Membrane 39 0.0028-0.04° NR NR 1 NR NR NR

Baby Products NR NR NR NR NR NR NR NR




Distributed for Comment Only -- Do Not Cite or Quote
Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)

Citrus Limon (Lemon)

Citrus Limon (Lemon) Peel Extract Citrus Limon (Lemon) Peel Oil Citrus Limon (Lemon) Seed Oil

Peel Powder
Totals* 186 0.0001-0.51 510 0.0001-0.5 5 NR 9 NR
Duration of Use
Leave-On 79 0.0001-0.25 309 0.0001-0.5 2 NR 5 NR
Rinse-Off 107 0.0011-0.51 173 0.0006-0.001 3 NR 4 NR
Diluted for (Bath) Use NR NR 28 0.012 NR NR NR NR
Exposure Type
Eye Area 4 NR 9 NR NR NR NR NR
Incidental Ingestion 3 0.0005 8 NR NR NR NR NR
Incidental Inhalation-Spray?>® 45 0.012 212 0.06 1 NR 2 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?*® 42 0.012 167 0.06 1 NR 2 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 92 0.0001-0.51 432 0.0001-0.5 4 NR 9 NR
Deodorant (underarm)-Spray?> 1 NR 2 NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR 0.002 NR NR NR NR
Hair - Non-Coloring 89 0.0011-0.01 67 NR NR NR NR NR
Hair-Coloring 1 NR NR NR NR NR NR NR
Nail 1 NR 3 0.0001-0.14 1 NR NR NR
Mucous Membrane 16 0.0005-0.51 99 0.001-0.012 2 NR 2 NR
Baby Products NR NR 8 NR NR NR NR NR
Citrus Madurensis Fruit Extract Citrus Medica Limonum (Lemon) Fruit  Citrus Medlga Limonum (Lemon) Citrus Medica Limonum (Lemon)
Water Juice Extract Peel Wax
Totals* NR 0.0005 3 NR 5 NR 3 NR
Duration of Use
Leave-On NR 0.0005 2 NR 1 NR 1 NR
Rinse-Off NR NR 1 NR 4 NR 2 NR
Diluted for (Bath) Use NR 0.0005 NR NR NR NR NR NR
Exposure Type
Eye Area NR NR NR NR NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR NR NR
Incidental Inhalation-Spray?>® NR NR 2 NR 1 NR 1 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** NR NR 1 NR 1 NR 1 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact NR 0.0005 3 NR 4 NR 3 NR
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR NR NR NR 1 NR NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane NR 0.0005 1 NR 2 NR 2 NR
Baby Products NR NR NR NR NR NR NR NR




Distributed for Comment Only -- Do Not Cite or Quote
Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Medica Vulgaris Fruit Extract Citrus Nobilis (l\/éandarin Orange) Fruit  Citrus Nobilis (Mgndarin Orange) Citrus Nobilis (Mandarin Orange)
xtract Oil Peel Extract
Totals 10 NR 26 0.001-0.04 35 0.075 24 0.00025-0.03
Duration of Use
Leave-On 6 NR 8 0.001-0.04 27 0.075 10 0.0025-0.009
Rinse-Off 4 NR 17 0.001-0.04 4 NR 14 0.00025-0.03
Diluted for (Bath) Use NR NR 1 NR 4 NR NR 0.0005-0.0025
Exposure Type
Eye Area NR NR NR NR NR NR NR NR
Incidental Ingestion NR NR NR NR 1 NR NR NR
Incidental Inhalation-Spray?>® 6 NR 8 0.001-0.01 14 NR 7 NR
Confirmed Spray® NR NR NR 0.0075° NR NR NR NR
Incidental Inhalation-Powder?*® 2 NR 5 NR 7 NR 6 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 8 NR 15 0.0018-0.04 34 0.075 17 0.0005-0.03
Deodorant (underarm)-Spray?> 1 NR 1 NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 2 NR 11 0.001-0.01 NR NR 7 0.00025-0.005
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 4 NR 6 0.002-0.04 7 NR 6 0.0005-0.0025
Baby Products NR NR NR NR 2 NR NR NR
Citrus Nobilis (Mandarin Orange) Citrus Nobilis (Mandarin Orange) Citrus Paradisi (Grapefruit) Fruit Citrus Paradisi (Grapefruit) Peel
Peel Qil Water Extract Extract
Totals 151 0.00005-0.1 1 NR 46 0.005-1.5 NR 0.0017-0.0068
Duration of Use
Leave-On 89 0.00005-0.1 NR NR 30 0.05-1.5 NR 0.0017
Rinse-Off 54 0.00005-0.03 1 NR 16 0.005-0.2 NR 0.0068
Diluted for (Bath) Use 8 NR NR NR NR NR NR NR
Exposure Type
Eye Area NR NR NR NR 2 NR NR NR
Incidental Ingestion 1 0.0099 NR NR NR NR NR NR
Incidental Inhalation-Spray?>® 77 NR NR NR 18 NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** 68 NR NR NR 16 NR NR NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 136 0.00005-0.1 1 NR 44 0.05-1.5 NR 0.0017-0.0068
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 14 0.00005-0.03 NR NR 2 0.005 NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR 0.012 NR NR NR NR NR NR
Mucous Membrane 39 0.0099 1 NR 3 NR NR NR

Baby Products NR NR NR NR NR NR NR NR




Distributed for Comment Only -- Do Not Cite or Quote
Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Paradisi (Grapefruit) Peel Oil Citrus Parad:;i (Grapefruit) Seed Citrus Paradisi ((_.‘arapefruit) Citrus Reticulata (Tangerine) Fruit
xtract Seed Oil Extract
Totals* 224 0.00068-0.5 38 NR 8 NR 8 NR
Duration of Use
Leave-On 136 0.00068-0.5 29 NR 4 NR 3 NR
Rinse-Off 78 NR 9 NR 4 NR 4 NR
Diluted for (Bath) Use 10 NR NR NR NR NR 1 NR
Exposure Type
Eye Area 1 NR NR NR NR NR 1 NR
Incidental Ingestion 1 NR NR NR NR NR NR NR
Incidental Inhalation-Spray?>® 107 NR 24 NR 4 NR 1 NR
Confirmed Spray® NR 0.00068° NR NR NR NR NR NR
Incidental Inhalation-Powder?*® 83 NR 24 NR 3 NR 1 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 191 0.5 38 NR 4 NR 5 NR
Deodorant (underarm)-Spray?> 1 NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 32 0.00068 NR NR 4 NR 3 NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 45 NR 6 NR 1 NR 2 NR
Baby Products 3 NR 2 NR NR NR 1 NR
Citrus Reticulata (Tangerine) Leaf Oil Citrus Reticulata (Tangerine) Peel Citrus Sinensig (S\éveet Orange) Citrus Sinensis (Swggt Orange)
Extract Fiber Flower Oil
Totals* 38 NR 22 NR 3 NR 2 NR
Duration of Use
Leave-On 22 NR 17 NR 3 NR NR NR
Rinse-Off 12 NR 5 NR NR NR 2 NR
Diluted for (Bath) Use 4 NR NR NR NR NR NR NR
Exposure Type
Eye Area 1 NR 4 NR NR NR NR NR
Incidental Ingestion 1 NR NR NR NR NR NR NR
Incidental Inhalation-Spray?>® 16 NR 11 NR 3 NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** 13 NR 11 NR 3 NR NR NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 34 NR 22 NR 3 NR NR NR
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 3 NR NR NR NR NR 2 NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 10 NR 3 NR NR NR NR NR

Baby Products 1 NR NR NR NR NR NR NR
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Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Sinensis (Sweet Orange) Fruit Citrus Sinensis (Sweet Orange) Citrus Sinensis (Sweet Orange) Citrus Sinensis (Sweet Orange) Peel
Extract Fruit Water Juice® Extract®
Totals' 2 NR® 1 NR 1 NR 1 NR
Duration of Use
Leave-On NR NR NR NR 1 NR NR NR
Rinse-Off 2 NR 1 NR NR NR 1 NR
Diluted for (Bath) Use NR NR NR NR NR NR NR NR
Exposure Type
Eye Area NR NR NR NR NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR NR NR
Incidental Inhalation-Spray?>® NR NR NR NR 1 NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?** NR NR NR NR 1 NR NR NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 1 NR 1 NR 1 NR 1 NR
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 1 NR NR NR NR NR NR NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane 1 NR NR NR NR NR NR NR
Baby Products NR NR NR NR NR NR NR NR
Citrus Sinensis (Sweet Orange) Peel Oil Citrus Sinensis (Svyget Orange) Plant Citrus Sinensis (vaeeet Orange) Citrus Sinensis Sanguinglﬁ!o (Blood
Oil Powder Orange) Peel Oil
Totals 301 NR 2 NR 1 NR 8 NR
Duration of Use
Leave-On 164 NR 1 NR 1 NR 4 NR
Rinse-Off 114 NR 1 NR NR NR 4 NR
Diluted for (Bath) Use 23 NR NR NR NR NR NR NR
Exposure Type
Eye Area 2 NR NR NR NR NR NR NR
Incidental Ingestion 3 NR NR NR NR NR NR NR
Incidental Inhalation-Spray?>® 131 NR 1 NR 1 NR 4 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?*® 100 NR 1 NR 1 NR 3 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 230 NR 2 NR 1 NR 8 NR
Deodorant (underarm)-Spray?> 4 NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring 63 NR NR NR NR NR NR NR
Hair-Coloring 3 NR NR NR NR NR NR NR
Nail 2 NR NR NR NR NR NR NR
Mucous Membrane 57 NR 1 NR NR NR 4 NR

Baby Products 8 NR NR NR NR NR NR NR
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Table 12. Frequency and concentration of use (2013) according to duration and type of exposure for Citrus-derived ingredients. **°

# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Citrus Tachibana Peel Extract® Citrus Tangl;zerina (Tangerine) Citrus Tangerina.(Tangerine) Citrus Unshiu Peel Extract
xtract Peel Qil
Totals' 8 NR 20 NR 41 0.0000013 39 0.000002-0.094
Duration of Use
Leave-On 7 NR 9 NR 19 0.0000013 31 0.0002-0.094
Rinse-Off 1 NR 11 NR 21 0.0000013 7 0.000002-0.094
Diluted for (Bath) Use NR NR NR NR 1 NR 1 0.03
Exposure Type
Eye Area NR NR NR NR NR NR 4 0.000002-0.002
Incidental Ingestion NR NR NR NR 1 NR NR NR
Incidental Inhalation-Spray?>® 5 NR 7 NR 14 0.0000013 23 NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Incidental Inhalation-Powder?*® 5 NR 3 NR 14 NR 23 NR
Confirmed Powder® NR NR NR NR NR NR NR NR
Dermal Contact 8 NR 10 NR 32 NR 38 0.000002-0.094
Deodorant (underarm)-Spray?> NR NR NR NR NR NR NR NR
Confirmed Spray® NR NR NR NR NR NR NR NR
Not Spray NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR NR 10 NR 8 0.0000013 1 NR
Hair-Coloring NR NR NR NR NR NR NR NR
Nail NR NR NR NR NR NR NR NR
Mucous Membrane NR NR 3] NR 7 NR 2 0.03
Baby Products NR NR NR NR NR NR NR NR
Kaffir Lime (Citrus Hystrix) Leaf Oil® Mandarin OrangeJl(J(ilcletrus Nobilis) Fruit
Totals' 24 NR 12 NR
Duration of Use NR = Not reported.
Leave-On 11 NR 1 NR 1. Because each ingredient may be used in cosmetics with multiple exposure
Rinse-Off 11 NR 8 NR types, the sum of all exposure types may not equal the sum of total uses.
Diluted for (Bath) Use 2 NR 3 NR 2. Itis possible these products may be sprays, but it is not specified whether
Exposure Type the reported uses are sprays.
Eye Area NR NR NR NR 3. Use has been confirmed by the Council. o B
Incidental. ingestion R NR \R \R b Wheherthe repored uses arepowtes. e
H H 2,5 .
In%(iirg?rlnlen dhz;ls:;())S—Spray? NSR EE NlR si 5. Not specified whether_a p_owder or a spray, so this information is captured
- - A for both categories of incidental inhalation.
Incidental Inhalation-Powder? 4 NR 1 NR 6.  Not listed as an INCI name; included because of similarity
Confirmed Powder? NR NR NR NR a. 0.000001% in a pump hair spray.
Dermal Contact 19 NR 9 NR b.  0.0025% in a propellant hair spray; 0.0025% in a pump hair spray.
Deodorant (underarm)-Spray?* NR NR NR NR c.  0.001% in a pump hair spray.
Confirmed Spray® NR NR NR NR d.  0.0005% in a body and hand spray product.
Not Spray NR NR NR NR e.  0.039% in a hand scrub.
Hair - Non-Coloring 5 NR 3 NR f.  0.0075% iq a body and hand spray product.
Hair-Coloring NR NR NR NR g. 0.00068% in a pump hair spray.
Nail NR NR NR NR
Mucous Membrane 8 NR 8 NR

Baby Products NR NR 1 NR




Table 13. Ingredients that are not reported to be in use

Citrus Aurantifolia (Lime)/Citrus Limon (Lemon) Fruit
Water

Citrus Aurantifolia (Lime) Fruit

Citrus Aurantifolia (Lime) Fruit Water

Citrus Aurantifolia (Lime) Leaf Oil

Citrus Aurantifolia (Lime) Peel Oil

Citrus Aurantifolia (Lime) Peel Water

Citrus Aurantifolia (Lime) Seed Oil

Citrus Aurantifolia (Lime) Seed Oil Unsaponifiables
Citrus Aurantium Amara (Bitter Orange) Fruit Juice Extract
Citrus Aurantium Amara (Bitter Orange) Leaf/Twig Extract
Citrus Aurantium Amara (Bitter Orange) Peel

Citrus Aurantium Bergamia (Bergamot) Fruit Water
Citrus Aurantium Bergamia (Bergamot) Leaf Extract
Citrus Aurantium Bergamia (Bergamot) Leaf Oil
Citrus Aurantium Bergamia (Bergamot) Peel Oil

Citrus Aurantium Bergamia (Bergamot) Peel Water
Citrus Aurantium Currassuviensis Peel Oil

Citrus Aurantium Dulcis (Orange) Flower

Citrus Aurantium Dulcis (Orange) Flower/Leaf/Stem Powder
Citrus Aurantium Dulcis (Orange) Flower Wax

Citrus Aurantium Dulcis (Orange) Fruit Powder

Citrus Aurantium Dulcis (Orange) Seed Extract

Citrus Aurantium Dulcis (Orange) Seed Oil

Citrus Aurantium Dulcis (Orange) Seed Oil Unsaponifiables
Citrus Aurantium Sinensis (Orange) Fiber

Citrus Aurantium Sinensis Peel Extract

Citrus Aurantium Sinensis Powder

Citrus Clementina Fruit Extract

Citrus Clementina Juice

Citrus Clementina Peel Qil

Citrus Depressa Fruit Extract

Citrus Depressa Fruit Water

Citrus Depressa Peel Powder

Citrus Grandis (Grapefruit) Leaf Extract

Citrus Grandis (Grapefruit) Peel

Citrus Grandis (Grapefruit) Peel Powder

Citrus Grandis (Grapefruit) Seed Oil

Citrus Grandis (Grapefruit) Seed Qil Unsaponifiables
Citrus Grandis/Paradisi Fruit Water

Citrus Grandis Peel/Seed Extract

Citrus Hassaku Fruit Extract

Citrus Hassaku/Natsudaidai Fruit Juice

Citrus Hassaku/Natsudaidai Fruit Powder

Citrus Hassaku/Natsudaidai Peel Powder

Citrus Hystrix Leaf Extract

Citrus lyo Fruit Extract

Distributed for Comment Only -- Do Not Cite or Quote

Citrus lyo Oil

Citrus lyo Peel Extract

Citrus lyo Peel Oil

Citrus lyo Peel Water

Citrus Jabara Juice

Citrus Jabara Peel Extract

Citrus Jabara Peel Water

Citrus Jabara Pericarp Extract

Citrus Junos Extract

Citrus Junos Fruit Juice

Citrus Junos Fruit Oil

Citrus Junos Fruit Powder

Citrus Junos Fruit Water

Citrus Junos Peel Powder

Citrus Junos Peel Water

Citrus Limon (Lemon) Flower/Leaf/Stem Oil
Citrus Limon (Lemon) Fruit Oil

Citrus Limon (Lemon) Fruit Powder
Citrus Limon (Lemon) Juice Powder
Citrus Limon (Lemon) Leaf Extract
Citrus Limon (Lemon) Leaf Oil

Citrus Limon (Lemon) Leaf/Peel/Stem Oil
Citrus Limon (Lemon) Peel

Citrus Limon (Lemon) Peel Water

Citrus Madurensis Fruit Juice

Citrus Medica Vulgaris Peel Oil

Citrus Natsudaidai Peel Extract

Citrus Nobilis (Mandarin Orange)

Citrus Nobilis (Mandarin Orange) Peel Powder
Citrus Paradisi (Grapefruit) Fruit Water
Citrus Paradisi (Grapefruit) Juice

Citrus Reticulata (Tangerine) Fruit
Citrus Reticulata (Tangerine) Fruit Water
Citrus Reticulata (Tangerine) Leaf Water
Citrus Reticulata (Tangerine) Peel Oil
Citrus Reticulata (Tangerine) Peel Powder
Citrus Shunkokan Fruit Extract

Citrus Shunkokan Peel Extract

Citrus Sphaerocarpa Fruit Juice

Citrus Sudachi Fruit Extract

Citrus Sudachi Fruit Juice

Citrus Sunki Peel Extract

Citrus Tachibana/Reticulata Fruit Juice
Citrus Tachibana/Reticulata Peel Oil
Citrus Tachibana/Reticulata Peel Powder
Citrus Tamurana Flower Extract

Citrus Tangelo Fruit Juice

Citrus Tangelo Fruit Powder

Citrus Tangelo Peel Powder

Citrus Tangerina (Tangerine) Fruit

Citrus Tangerina (Tangerine) Fruit Water
Citrus Tangerina (Tangerine) Peel

Citrus Tangerina (Tangerine) Peel Extract
Citrus Tankan Fruit Extract

Citrus Tankan Fruit Water

Citrus Unshiu/Citrus Reticulata/Citrus lyo Fruit Water
Citrus Unshiu Extract

Citrus Unshiu Flower Powder

Citrus Unshiu Flower Water

Citrus Unshiu Fruit Extract

Citrus Unshiu Fruit Juice

Citrus Unshiu Fruit Oil

Citrus Unshiu Fruit Powder

Citrus Unshiu Fruit Water

Citrus Unshiu Peel Powder

Citrus Unshiu Peel Water

Citrus Unshiu Pericarp Extract

Citrus Unshiu/Sinensis/Reticulata Fruit Extract
Microcitrus Australasica Fruit Extract
Microcitrus Australis Fruit Extract
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Table 14. Dermal irritation studies for Citrus-derived ingredients

Test Article Concentration/Dose Test Population Procedure Results Reference
NON-HUMAN

Citrus Aurantium Dulcis 100% details not provided MATEX in vitro toxicity no irritation 68
(Orange) Peel Wax testing system; details not

provided
Citrus Aurantium Amara neat 6 New Zealand male rabbits primary cutaneous tolerance moderate irritation reactions z
(Bitter Orange) Flower Wax test ; test material applied to (erythema) that were totally

scarified and intact shaved reversible by 72 h; reactions

skin with 2.5 cm? occluded were accompanied by minor,

patches for 24 h isolated structural

modifications
either bitter orange or citrus 29/kg 2 rabbits 24-h occlusive, single dose slight erythema &
reticulata (tangerine) leaf oil study
(described as “petitgrain
bigarade oil”)
mandarin peel oil, expressed 5 mg/kg 7 rabbits 24-h occlusive, single dose slight erythema and edema °
(described as Citrus reticulata) study
mandarin peel oil, expressed not reported hairless mice and miniature open patch tests; details not 2 of 3 samples were irritating °
(described as Citrus reticulata) swine; details not provided provided
HUMAN
Citrus Aurantium Dulcis 100% details not provided 48 h patch test; details not no irritation 68
(Orange) Peel Wax provided
bergamot oil 0.3%, 2% or 15%; multiple 304 subjets at 0.3%, 30 24-72 h occlusive patch tests no irritation at 2% or 15%, 3 %
vehicles subjects at 2%, and 29 +, and 9 + reactions at 0.3%
subjects at 15%

either bitter orange or citrus 0.1%, 2% or 5%; multiple 48 subjects at 0.1%, 30 24-72 h occlusive patch tests no irritation B
reticulata (tangerine) leaf oil vehicles subjects at 2%, and 30
(described as “petitgrain subjects at 5%
bigarade oil”)
either bitter orange or citrus 8%, vehicle not specified 25 subjects 48 h occlusive patch applied no irritation °

reticulata (tangerine) leaf oil
(described as “petitgrain
bigarade oil”)

to the forearm or back

lemon oil

0.3%, 2% or 20%; multiple
vehicles

34 subjects at 0.3%, 30
subjects at 2%, and 35
subjects at 20%

24-72 h occlusive patch tests

no irritation at 0.3% and 20%,
1 + reaction at 2%

28

mandarin peel oil, expressed
(described as Citrus reticulata)

8% in petrolatum

5 subjects

48 h closed patch test; details
not provided

no irritation




Table 15. Sensitization studies for Citrus-derived ingredients
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Test Article Concentration/Dose Test Population Procedure Results Reference
HUMAN
bergamot oil 2% in paraffin 200 patients with dermatitis sensitization patch study, details 4 positive reactions, details not B

tested with 35 essential oils plus
an additional 50 patients with
balsam sensitivity

not provided

provided

either bitter orange or citrus
reticulata (tangerine) leaf oil
(described as “petitgrain
bigarade oil”)

2% in paraffin

200 patients with dermatitis
tested with 35 essential oils plus
an additional 50 patients with
balsam sensitivity

sensitization patch study, details
not provided

3 positive reactions, details not
provided

30

bitter orange oil

2% in paraffin

200 patients with dermatitis
tested with 35 essential oils plus
an additional 50 patients with
balsam sensitivity

sensitization patch study, details
not provided

6 positive reactions

30

either bitter orange or citrus
reticulata (tangerine) leaf oil
(described as “petitgrain
bigarade oil”)

8% in petrolatum

25 subjects

maximization study, details not
provided

not sensitizing

25

lemon oil

2% in paraffin

200 patients with dermatitis
tested with 35 essential oils plus
an additional 50 patients with
balsam sensitivity

sensitization patch study, details
not provided

4 positive reactions, details not
provided

30

mandarin oil, expressed
(described as Citrus reticulate)

8% in petrolatum

25 subjects

maximization study, details not
provided

not sensitizing

sweet orange oil

2% in paraffin

200 patients with dermatitis
tested with 35 essential oils plus
an additional 50 patients with
balsam sensitivity

sensitization patch study, details
not provided

3 positive reactions, details not
provided

30
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Table 16. Photosensitization and phototoxicity studies

Test Article Concentration/Dose Test Population Procedure

Results Reference

ALTERNATIVE STUDIES

bergamot oil concentrations not 3T3 Balb/c -3T3 neutral red uptake phototoxicity test
reported; tested in fibroblasts -light source was a doped mercury-metal halide lamp, filtered
phosphate buffered saline with 50% transmission at 335 nm to diminish UVB

(PBS), ethanol, or
dimethyl sulfoxide
(DMSO) with samples
from 4 suppliers

borderline phototoxic, positive phototoxic results 8

observed more frequently with the vehicles PBS
and ethanol with certain supplied samples

orange oil, including concentrations not same as above same as above
deterpenated kind reported; tested in PBS,

ethanol, or DMSO with

samples from 3 suppliers

borderline phototoxic, positive phototoxic results 3

observed more frequently with the vehicles PBS
and ethanol with certain supplied samples

lemon oil, including same as above same as above same as above
deterpenated kind

borderline phototoxic, positive phototoxic results b

observed in all 3 vehicles, but were more
prominent in the deterpenated sample

bergamot oil up to 3.16% in water; up  reconstructed human -EpiDerm skin phototoxicity test phototoxic, although no precise prediction of safe, i

to0 10.0% in sesame oil skin -irradiated with 6 J/cm? in the UVA range non-phototoxic concentrations

with samples from 4 -light source was a doped mercury-metal halide lamp, filtered

suppliers with 50% transmission at 335 nm to diminish UVB
orange oil, including up to 3.16% in water with same as above same as above potential for phototoxicity observed 3
deterpenated kind samples from 3 suppliers
lemon oil, including same as above same as above same as above cytotoxicity observed with deterpenated lemon b
deterpenated kind oil; potential for phototoxicity observed

NON-HUMAN
bergamot oil undiluted male albino Hartley  -test material (30 pl) was applied for 1 h to 4 sites on clipped, -exposure to UVB radiation at 280, 295, or 310 ®
guinea pigs, depilated back skin of animals nm induced dose-dependent increases in sunburn

4/wavelength tested  -another 4 sites were treated with solvent or untreated and
served as controls
-after pretreatment, the skin was exposed to monochromatic
light at 4 different intensities
-light source was a monochromator composed of a 5kW
Xenon lamp with continuously variable wavelengths 200-700
nm, with an irradiance plane at exit 0.74 mW/cm? -sec at 280
nm and 1.35 mW/cm? -sec at 335 nm
-skin specimens excised at 24 h post irradiation and reviewed
microscopically for number of sunburn cells

cells, with or without pretreatment with bergamot
oil; no significant differences in regression
coefficients were observed between the bergamot-
oil treated and control sites

-exposure to UVA radiation at 325, 335, 345,
350, or 365 nm induced many sunburn cells in
bergamot oil treated sites, but not in untreated
sites; regression coefficients indicated that the
action spectrum for bergamot-oil induced sunburn
cell formation was in the range of 325-365 nm,
with a peak at 335-345 nm

either bitter orange or citrus undiluted hairless mice or test material was applied, and the test sites were irradiated
reticulata (tangerine) leaf oil miniature swine with UVA irradiation by blacklight or xenon lamp
(described as “petitgrain (#/group not stated)

bigarade oil”)

not photosensitizing %




Table 16. Photosensitization and phototoxicity studies
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Test Article

Concentration/Dose

Test Population

Procedure

Results

Reference

bergamot oil, expressed

undiluted and diluted; 20
ul

hairless mice, 6/grp

- a single dose was applied to a 2 cm? area on the back;
animals were exposed to irradiation 30 min after dosing

- one group was exposed to a compact-arc xenon lamp for 2
min (wavelengths <295 nm or 320-280 nm excluded)

- one group was exposed to a long-arc xenon lamp for 40 min
at a distance of 1 m; the weighted erythemal energy was
0.1667 W/m?

- one group was exposed to 4 fluorescent black light lamps
(UVI? eliminated) for 1 h at an integrated UVA intensity of 3
Wim

-positive controls were treated with 0.01% 8-methoxypsoralen
in methanol; negative controls with an appropriate vehicle

- test sites were examined 4, 24, 48, 72, and 96 h after
exposure

- a phototoxic response was observed with all
three light sources
- the lowest phototoxic concentration was 10%

36

36

bergamot oil, expressed undiluted and diluted; 20 miniature swine, as above - a phototoxic response was observed with all
ul 2/grp three light sources
- the lowest phototoxic concentration was 20%
bergamot oil, twice rectified undiluted; 20 pl hairless mice, 6/grp  as above - a phototoxic response was not observed with %
(bergapten-free) any of the light sources
bergamot oil, twice rectified undiluted; 20 pl miniature swine, as above - a phototoxic response was not observed with %
(bergapten-free) 2/grp any of the light sources
lime oil, distilled (psoralen-free) undiluted; 20 pl hairless mice, 6/grp  as above - a phototoxic response was not observed with %
any of the light sources
lime oil, distilled (psoralen-free) undiluted; 20 pl miniature swine, as above - a phototoxic response was not observed with %
2/grp any of the light sources
lime oil, expressed undiluted and diluted; 20 hairless mice, 6/grp  as above - a phototoxic response was observed with all %
ul three light sources
- the lowest phototoxic concentration was 15%
lime oil, expressed undiluted and diluted; 20 miniature swine, as above - a phototoxic response was observed with all %

ul

2/grp

three light sources
- the lowest phototoxic concentration was 30%

bergamot oil, twice rectified

(free of furocoumarin)

undiluted; 20 pl

6 hairless mice and 2
miniature swine

- asingle dose was applied to a 2 cm? area on the back

- 30 min after dosing, the animals were exposed to UVA
irradiation by a long-arc xenon lamp for 40 min at a distance
of 1 m (weighted erythemal energy was 0.1667 W/m2) or 4
fluorescent blacklight lamps for 1 h (integrated UVA intensity
of 3 W/m?)

not photosensitizing

36

grapefruit oil

undiluted; 20 pl

6 hairless mice and 2
miniature swine

- as above

not photosensitizing

36




Table 16. Photosensitization and phototoxicity studies
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Test Article

Concentration/Dose

Test Population Procedure

Results

Reference

bergamot oil (free of
furocoumarin)

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

lime oil distilled (psoralen-free)

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

lime oil; expressed and rectified

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

lime oil Persian Florida;
expressed and rectified

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

mandarin oil

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

mandarin oil, Italian

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

oil of lemon, California

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

oil of lemon, distilled

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

oil lemon petitgrain

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

oil mandarin, Italian

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

oil of tangerine

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

orange oil; cold pressed

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

not photosensitizing

36

bergamot oil, expressed
(4samples)

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

36

California lemon oil

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

36

Italian lemon oil

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

36

oil lemon, Greek; cold pressed

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

36

oil lemon, Italian

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

36

oil lemon, IC

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

36

lime oil expressed

undiluted; 20 pl

6 hairless mice and 2 - as above
miniature swine

- a phototoxic response was observed

36




Table 16. Photosensitization and phototoxicity studies
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Test Article Concentration/Dose Test Population Procedure Results Reference

oil limes Persian undiluted; 20 pl 6 hairless mice and 2 - as above - a phototoxic response was observed %
miniature swine

oil limes, expressed and rectified undiluted; 20 pl 6 hairless mice and 2 - as above - a phototoxic response was observed %
miniature swine

lime oil, expressed and rectified undiluted; 20 pl 6 hairless mice and 2 - as above - a phototoxic response was observed %
miniature swine

bitter orange oil undiluted; 20 pl 6 hairless mice and 2 - as above - a phototoxic response was observed %

miniature swine

lemon fruit juice and lemon peel
juice (Tahitian and Sicilian
varieties)

undiluted; liberally
applied

3 adult rats (strain
not specified) per

group

-rats were painted with fresh lemon fruit juice or lemon peel
juice from 2 lemon varieties on depilated skin on the right
back; left side was negative control with only sunlight
exposure

-rats were placed in plastic tubes with eight orifices to allow
natural sunlight through

- exposure to sunlight was 2.5, 5, 7.5, or 10 min
-experiment repeated with Tahitian variety lemon peel juice
with sun block SPF 45, UVA and UVB

-biopsies performed for each time period for histopathological

studies and photodocumentation

-phytophotodermatitis observed after 48 h after 3

exposure to both types of peel juice

-no reactions observed to peel juice without sun
exposure or to sun exposure alone

-minimum exposure time of 2.5 min sufficient to
induce phototoxic reaction, with longer exposures
causes more intense reactions

-histopathological studies showed epithelial time-
dependent vacuolar degeneration

-sunblock diminished reaction intensity, but did
not prevent it

lemon peel juice (Tahitian
variety)

undiluted; liberally
applied

4 albino rats

-epilated right half of back of rats was sprayed with peel juice

-one quadrant exposed to natural sunlight for 5 min and the
other for 8 min;
-left back served as control

-biopsies taken after 1, 2, 3, 4, 5, 6, 24, 48, and 72 h from both

sides

-normal epidermis observed for first 6 time %

intervals on both sides

-after 24 h, treated area showed keratinocyte
necrosis, cytoplasmic vacuolization and
spongiosis in all rats, independent of exposure
time

-after 48 h, erythema evident, strong
vacuolization observed that progressed to sub- or
intraepidermal blisters

-erythema persisted after 72 h at a lesser intensity
-control side has isolated keratinocyte necrosis
with only 8 min of exposure after 24 h, but after
48 h only slight spongiosis was observed which
resolved by 72 h

lemon oil from multiple regional 20, 50, or 100% in
sources ethanol

albino guinea pigs

- the oil was applied to the shaved back of the animals

- the animals were then exposure to UVA radiation (320-400
nm, 13 J/cm?)

- erythema was evaluated 24, 48, and 72 h after irradiation

- the samples were then fractionated subsequent phototoxicity

testing of the isolated components was performed

-concentrations of 50% and 100% elicited %

phototoxicity in most of the samples tested

- lemon oils from different regions had different
phototoxicity potencies

-oxypeucedanin and 5-methoxypsoralen
(furocoumarins) were identified as phototoxic
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Table 16. Photosensitization and phototoxicity studies

Test Article Concentration/Dose Test Population Procedure Results Reference
lemon peel juice (Tahitian undiluted 4 adult rats (strain -test material was applied to depilated skin on the right side of -no histological changes observed on control sites 8
variety) not specified) the animal’s back, left side served as a control -immediately after induction, keratinocyte
-animals exposed for 8 min to mid-day sunlight cytoplasmatic vacuolization and membrane
-biopsies performed immediately after induction and after 1 ruptures near vacuolization sties were observed
and 2 h and evaluated by transmission electron microscopy -at 1 h after, desmosomal changes observed in
-at 24 and 48 h after induction, light microscopy performed on addition to vacuolization, keratin filaments were
tissues to evaluate changes not attached to demosomal plaques, and free
demosomes and membrane ruptures were
observed

-at 2 h after, similar changes were observed in
addition to granular degeneration of keratin

sweet orange peel, mesocarp, undiluted Candida albicans -pure peel, mesocarp, and fruit were placed directly in Petri -pure orange peel and orange peel extract 2
and fruit and alcohol extractions dishes inoculated with Candida inhibited growth (2 mm) in UV-irradiated
of all 3 -20 pl extracts of the 3 orange sources were placed on filter Candida
paper discs that were then placed directly in Petri dishes -no inhibition observed in UV-irradiated Candida
inoculated with Candida exposed to mesocarp or fruit, or in controls

- dishes were exposed to sunlight for 30 min, a Phillips
blacklight TL 20W/09 (320-440 nm) that delivered a total
dose of 2.5 Jicm?

-controls kept in dark

-results noted at 24 and 48 h

HUMAN
bitter orange peel oil undiluted; 5 pl/cm? 8 subjects - an occlusive patch was applied toa2 cm x 2 cm area all subjects reacted (details not provided) 1
- 1 cm site on each subject was exposed to visible light t of 20
Jlem? UVA
- the test sites were scored after 24 and 48 h
bergamot oil up to 10% in sesame oil 5 female subjects -2occlusive 10 mm diameter Finn Chambers on both sides of  -all subjects had positive reactions at all 3 time 8
and up to 1% in water the lower back periods to bergamot in water at 0.1% and
from samples from 4 -exposure time to test material was 1 h 0.0316% from 2 suppliers; however, no reactions
suppliers -irradiation immediately to 1 site after patch removal at a dose were observed at 1% in water from 2 other
of 5 J/cm?as measured in the UVA range suppliers
-test sites scored after 24, 48, and 72 h -no reactions observed to bergamot oil in sesame

-light source was a doped mercury-metal halide lamp, filtered oil
with 50% transmission at 335 nm to diminish UVB

lemon oil, including up to 1% in water from 5 female subjects -same as above -phototoxic reactions concurrent with an irritation b

deterpenated kind samples from 3 suppliers reactions were observed in lemon oil at 1% in 4/5
subjects up to 72 h after irradiation
-phototoxic reactions were observed in
deterpenated lemon oil at 0.1% in 2/5 subjects at
48 and 72 h after irradiation
-no reactions were observed at concentrations of
0.1% or lower in lemon oil and 0.01% in
deterpenated lemon oil
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Table 16. Photosensitization and phototoxicity studies

Test Article Concentration/Dose Test Population Procedure Results Reference
orange oil, including same as above same as above -same as above -phototoxic reaction were observed in orange oil b
deterpenated kind at 1% in 3/5 subjects at 24 h and 2/5 subjects at

48 and 72 h after irradiation

-no reactions were observed at concentrations of
0.1% or lower in orange oil or 0.1% and 0.01% in
deterpenated orange oil

bergamot oil, expressed undiluted and diluted; 20 10 Caucasian - a single dose was applied to a 2 cm? area on the back - a phototoxic response was observed with all %
ul subjects - 30 min after dosing, subjects were exposed to sunlight for 30 three light sources
min, a compact-arc xenon lamp for 2 min (wavelengths <295 - the lowest phototoxic concentration with the
nm or 320-280 nm excluded), or 4 fluorescent black light simulated light sources was 20%
lamps (UVB eliminated) for 1 h at an integrated UVA
intensity of 3 W/m?

-positive controls were treated with 0.01% 8-methoxypsoralen
in methanol; negative controls with an appropriate vehicle
- test sites were examined 4, 24, 48, 72, and 96 h after

exposure
bergamot oil, twice rectified undiluted 10 Caucasian - a single dose was applied to a 2 cm? area on the back no phototoxic response was observed %
subjects - 30 min after dosing, subjects were exposed to sunlight for 30

min or a compact-arc xenon lamp for 2 min (wavelengths
<295 nm or 320-280 nm excluded)

-positive controls were treated with 0.01% 8-methoxypsoralen
in methanol; negative controls with an appropriate vehicle

- test sites were examined 4, 24, 48, 72, and 96 h after

exposure
lime oil, distilled undiluted 10 Caucasian - a single dose was applied to a 2 cm? area on the back no phototoxic response was observed %
subjects - 30 min after dosing, subjects were exposed to sunlight for 30

min or a compact-arc xenon lamp for 2 min (wavelengths
<295 nm or 320-280 nm excluded)

-positive controls were treated with 0.01% 8-methoxypsoralen
in methanol; negative controls with an appropriate vehicle

- test sites were examined 4, 24, 48, 72, and 96 h after

exposure
lime oil, expressed undiluted and diluted; 20 10 Caucasian - asingle dose was applied to a 2 cm? area on the back - a phototoxic response was observed with all %
ul subjects - 30 min after dosing, 1 treated site and the control untreated  three light sources
site were exposed to sunlight for 30 min, a compact-arc xenon - the lowest phototoxic concentration with the
lamp for 2 min (wavelengths <295 nm or 320-280 nm simulated light sources was 30%

excluded), or 4 fluorescent black light lamps (UVB
eliminated) for 1 h at an integrated UVA intensity of 3 W/m?
-positive controls were treated with 0.01% 8-methoxypsoralen
in methanol; negative controls with an appropriate vehicle

- test sites were examined 4, 24, 48, 72, and 96 h after
exposure
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Test Article Concentration/Dose

Test Population

Procedure Results

Reference

Citrus Aurantium Dulcis 100% undiluted
(Orange) Peel Wax

11 subjects, fair
skinned with skin
types I-111

- 2 sites treated with 0.2 ml of the test material and 1 site was  no phototoxic response was observed
untreated; patches were occluded and applied to the back

- 24 h after dosing, subjects were exposed to sunlight for 5-10

min, a Solar UV Simulator® with a 150 watt xenon arc lamp

(UVA and UVB 290-400 nm) with a Schott WG 345 to filter

out UVB (290-320 nm) so that only UVA was delivered (320-

40

400 nm).

- test sites were examined 15 min, 24 h, and 48 h after

irradiation
sweet orange peel, mesocarp, undiluted 3 subjects with type | -in duplicate Finn Chambers, peel, mesocarp, or fruit were -strong erythema (++) observed in 2 subjects with 2
and fruit and alcohol extractions skin and 1 subject applied directly to skin or as alcohol extract solutions (0.2 type 1 skin and strong erythema and infiltration
of all 3 with type 11 skin 9/0.2 ml) at 20 pl on paper discs (+++) observed in 1 subject with type I skin

-closed patches were 1 h in duration after48 h after irradiation and exposure to pure

- 48 h after dosing, subjects were exposed to sunlight for 30 peel and peel extract

min, a Phillips blacklight TL 20W/09 (320-440 nm) that -slight erythema observed in all 3 type | subjects

delivered a total dose of 2.5 J/cm? after exposure to pure peel and peel extract with

- test sites were examined 8, 24, 48, 72, and 96 h after no sun exposure after 48 h

irradiation -no reactions observed to mesocarp or fruit, either

pure or extract
-no reactions induced in the type Il skin subject
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Mode of Contact

Patient(s)

Indication

Reference

bergamot aromatherapy oil followed by
several hours of sun exposure

54-year-old woman
with Fitzpatrick skin
type 111

-painful, red, edematous, sharply demarcated areas with bullae and
crusting on the face in a butterfly-like distribution

41

bergamot aromatherapy oil (6 drops) in a
bath followed by 20-30 minutes UV
exposure from a tanning bed

33-year-old woman

-48 h after exposure, developed increasing erythema and blistering of
exposed areas

-admitted to hospital burn unit with approximately 70% superficial
partial thickness burns

42

bergamot aromatherapy oil aerosolized in a

sauna followed by UVA radiation from a
tanning bed

41-year-old woman
with Fitzpatrick skin

type Il

-disseminated, painful, red, edematous, sharply demarcated areas with
bullae mainly on the face, neck, arms, palms, and thighs

41

limeade made from the juice of Mexican
limes for at least 15 min in duration;
minimal sunlight exposure for 1 h while
swimming outdoors

6-year-old boy

-initial presentation was marked symmetric, painful erythema of both
hands that abruptly stopped at the wrists; skin had a wrinkled
appearance similar of an early second-degree burn or severe contact
allergy

-8 h later, dramatic bullae developed over the dorsum of both hands

43

fresh limes used in an arts-and-crafts
activity at a summer camp

12 children initially

-skin eruptions consistent with phototoxic dermatitis confined to hands,
wrists, and forearms

-eruptions observed as discreet and confluent polymorphous patches
and linear streaks

-eruptions were also macular, hyperpigmented, and nonpruritic
-clinical examination of 622 children, 104 counselors, and 57 adult
staff at the camp found 97 (16%) of the children, 7 of the counselors
(7%), and none of the adult staff with a similar rash

44

fresh limes and lime juice while making
salsa on vacation in the Bahamas

28-year-old male
active duty sailor

-hyperpigmented macules on the dorsa of both hand and right forearm;
macules were uniformly brown in color and well demarcated with
minimal erythema

-lesions were observed near the knuckles and between the thumb and
forefinger, with guttate macules scattered along the radial right forearm
-large bullous lesion also developed on the dorsum of the patient’s left
hand

-no reactions were observed on the palms and there were no other
related cutaneous mucosal lesions

-based on physical examination and patient history, the patient was
diagnosed with phytophotodermatitis.

45
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2013 Raw FDA VCRP Data
CITRUS AURANTIFOLIA (LIME) FLOWER

05A - Hair Conditioner EXTRACT
CITRUS AURANTIFOLIA (LIME) FLOWER
05F - Shampoos (non-coloring) EXTRACT

CITRUS AURANTIFOLIA (LIME) FLOWER

10A - Bath Soaps and Detergents

01A - Baby Shampoos
01B - Baby Lotions, Oils, Powders, and
Creams

01C - Other Baby Products

02A - Bath Oils, Tablets, and Salts
02B - Bubble Baths

03D - Eye Lotion

04E - Other Fragrance Preparation
05A - Hair Conditioner

05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair
Grooming Aids

07F - Makeup Bases

071 - Other Makeup Preparations

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
11B - Beard Softeners

11E - Shaving Cream

11G - Other Shaving Preparation Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

13A - Suntan Gels, Creams, and Liquids
13B - Indoor Tanning Preparations

05F - Shampoos (non-coloring)
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12D - Body and Hand (exc shave)
12F - Moisturizing

12H - Paste Masks (mud packs)
12J - Other Skin Care Preps
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12H - Paste Masks (mud packs)

02A - Bath Qils, Tablets, and Salts

EXTRACT
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CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL
CITRUS AURANTIFOLIA (LIME) OIL

CITRUS AURANTIFOLIA (LIME) PEEL
EXTRACT
CITRUS AURANTIFOLIA (LIME) PEEL
EXTRACT
CITRUS AURANTIFOLIA (LIME) PEEL
EXTRACT
CITRUS AURANTIFOLIA (LIME) PEEL
EXTRACT
CITRUS AURANTIFOLIA (LIME) PEEL
EXTRACT
CITRUS AURANTIFOLIA (LIME) PEEL
EXTRACT
CITRUS AURANTIFOLIA (LIME) PEEL
EXTRACT

CITRUS AURANTIFOLIA (LIME) PEEL
POWDER

CITRUS AURANTIIFOLIA (LIME) FRUIT
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Distributed for Comment Only -- Do Not Cite or Quote

02B - Bubble Baths

04E - Other Fragrance Preparation
05A - Hair Conditioner

05F - Shampoos (non-coloring)
05H - Wave Sets

10A - Bath Soaps and Detergents
10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

05A - Hair Conditioner

03D - Eye Lotion

03G - Other Eye Makeup Preparations
04A - Cologne and Toilet waters

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

12J - Other Skin Care Preps

02D - Other Bath Preparations

03D - Eye Lotion

03F - Mascara

03G - Other Eye Makeup Preparations

04E - Other Fragrance Preparation
05A - Hair Conditioner

EXTRACT

CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT
CITRUS AURANTIIFOLIA (LIME) FRUIT
EXTRACT

CITRUS AURANTIIFOLIA (LIME) JUICE

CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER EXTRACT

CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT

CITRUS AURANTIUM (BITTER ORANGE)

10



Distributed for Comment Only -- Do Not Cite or Quote

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

051 - Other Hair Preparations

071 - Other Makeup Preparations

08B - Cuticle Softeners

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
11A - Aftershave Lotion

12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12E - Foot Powders and Sprays

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

13A - Suntan Gels, Creams, and Liquids

13B - Indoor Tanning Preparations

07E - Lipstick
10A - Bath Soaps and Detergents
11A - Aftershave Lotion

12F - Moisturizing

02A - Bath Oils, Tablets, and Salts

03G - Other Eye Makeup Preparations
05G - Tonics, Dressings, and Other Hair
Grooming Aids

051 - Other Hair Preparations

071 - Other Makeup Preparations

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products

12A - Cleansing

12C - Face and Neck (exc shave)

FRUIT EXTRACT

CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT

CITRUS AURANTIUM (BITTER ORANGE)
PEEL WAX
CITRUS AURANTIUM (BITTER ORANGE)
PEEL WAX
CITRUS AURANTIUM (BITTER ORANGE)
PEEL WAX
CITRUS AURANTIUM (BITTER ORANGE)
PEEL WAX

CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
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Distributed for Comment Only -- Do Not Cite or Quote

12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations

02B - Bubble Baths

03C - Eye Shadow

03G - Other Eye Makeup Preparations
07C - Foundations

071 - Other Makeup Preparations

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12G - Night

121 - Skin Fresheners

12J - Other Skin Care Preps

10A - Bath Soaps and Detergents

12J - Other Skin Care Preps

02A - Bath Oils, Tablets, and Salts

02B - Bubble Baths

05A - Hair Conditioner

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL
CITRUS AURANTIUM (BITTER ORANGE)
FLOWER OIL

CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT EXTRACT

CITRUS AURANTIUM (BITTER ORANGE)
FRUIT WATER
CITRUS AURANTIUM (BITTER ORANGE)
FRUIT WATER

CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL
CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL
CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL
CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL
CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL
CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL
CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL
CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL
CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL

16



Distributed for Comment Only -- Do Not Cite or Quote

12G - Night

12J - Other Skin Care Preps

01B - Baby Lotions, Oils, Powders, and
Creams

01C - Other Baby Products

02A - Bath Oils, Tablets, and Salts
02B - Bubble Baths

02C - Bath Capsules

03D - Eye Lotion

04B - Perfumes

04E - Other Fragrance Preparation
05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)
05C - Hair Straighteners

05E - Rinses (hon-coloring)

05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair
Grooming Aids

051 - Other Hair Preparations

07E - Lipstick

07F - Makeup Bases

07G - Rouges

071 - Other Makeup Preparations
09C - Other Oral Hygiene Products
10A - Bath Soaps and Detergents
10E - Other Personal Cleanliness Products
11E - Shaving Cream

12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations

02A - Bath Oils, Tablets, and Salts
03C - Eye Shadow

05A - Hair Conditioner

05F - Shampoos (non-coloring)
07A - Blushers (all types)

071 - Other Makeup Preparations
10A - Bath Soaps and Detergents
12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL
CITRUS AURANTIUM (BITTER ORANGE)
LEAF/TWIG OIL

CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL

CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL
CITRUS AURANTIUM (BITTER ORANGE) OIL

CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
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Distributed for Comment Only -- Do Not Cite or Quote

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)
12J - Other Skin Care Preps

13A - Suntan Gels, Creams, and Liquids

01A - Baby Shampoos

01C - Other Baby Products

02A - Bath Oils, Tablets, and Salts

02B - Bubble Baths

02C - Bath Capsules

03G - Other Eye Makeup Preparations
05A - Hair Conditioner

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

07E - Lipstick

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
11A - Aftershave Lotion

12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

13A - Suntan Gels, Creams, and Liquids

13C - Other Suntan Preparations

10A - Bath Soaps and Detergents

12A - Cleansing

03D - Eye Lotion
03E - Eye Makeup Remover

03G - Other Eye Makeup Preparations

CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM (BITTER ORANGE)
PEEL EXTRACT

CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL
CITRUS AURANTIUM (BITTER ORANGE)
PEEL OIL

CITRUS AURANTIUM (BITTER ORANGE)
PEEL POWDER
CITRUS AURANTIUM (BITTER ORANGE)
PEEL POWDER

CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER
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Distributed for Comment Only -- Do Not Cite or Quote

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12F - Moisturizing

12G - Night

121 - Skin Fresheners

12J - Other Skin Care Preps

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12J - Other Skin Care Preps

05A - Hair Conditioner

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

051 - Other Hair Preparations

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

02B - Bubble Baths

04A - Cologne and Toilet waters

05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)

05E - Rinses (non-coloring)

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

07C - Foundations

07F - Makeup Bases

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products

12A - Cleansing

12B - Depilatories

CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WATER

CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WAX
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WAX
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WAX
CITRUS AURANTIUM AMARA (BITTER
ORANGE) FLOWER WAX

CITRUS AURANTIUM BERGAMIA
(BERGAMOT) FRUIT EXTRACT
CITRUS AURANTIUM BERGAMIA
(BERGAMOT) FRUIT EXTRACT
CITRUS AURANTIUM BERGAMIA
(BERGAMOT) FRUIT EXTRACT
CITRUS AURANTIUM BERGAMIA
(BERGAMOT) FRUIT EXTRACT
CITRUS AURANTIUM BERGAMIA
(BERGAMOT) FRUIT EXTRACT
CITRUS AURANTIUM BERGAMIA
(BERGAMOT) FRUIT EXTRACT
CITRUS AURANTIUM BERGAMIA
(BERGAMOT) FRUIT EXTRACT
CITRUS AURANTIUM BERGAMIA
(BERGAMOT) FRUIT EXTRACT
CITRUS AURANTIUM BERGAMIA
(BERGAMOT) FRUIT EXTRACT

CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT

11



Distributed for Comment Only -- Do Not Cite or Quote

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

03D - Eye Lotion

03E - Eye Makeup Remover

03G - Other Eye Makeup Preparations
04A - Cologne and Toilet waters

05A - Hair Conditioner

07H - Makeup Fixatives

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
12A - Cleansing

12D - Body and Hand (exc shave)

121 - Skin Fresheners

12J - Other Skin Care Preps

03F - Mascara

03G - Other Eye Makeup Preparations
04A - Cologne and Toilet waters

07C - Foundations

071 - Other Makeup Preparations

12A - Cleansing

12C - Face and Neck (exc shave)

12F - Moisturizing

12J - Other Skin Care Preps

12G - Night

02D - Other Bath Preparations
03D - Eye Lotion

04A - Cologne and Toilet waters

CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER EXTRACT

CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FLOWER WATER

CITRUS AURANTIUM DULCIS (ORANGE)
FRUIT WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FRUIT WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FRUIT WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FRUIT WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FRUIT WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FRUIT WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FRUIT WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FRUIT WATER
CITRUS AURANTIUM DULCIS (ORANGE)
FRUIT WATER

CITRUS AURANTIUM DULCIS (ORANGE)
LEAF EXTRACT

CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT



Distributed for Comment Only -- Do Not Cite or Quote

05A - Hair Conditioner

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

05H - Wave Sets

051 - Other Hair Preparations

07A - Blushers (all types)

07C - Foundations

071 - Other Makeup Preparations

09A - Dentifrices

09B - Mouthwashes and Breath Fresheners
10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

07B - Face Powders

10E - Other Personal Cleanliness Products
12A - Cleansing

12D - Body and Hand (exc shave)

12H - Paste Masks (mud packs)

12J - Other Skin Care Preps

01A - Baby Shampoos
01B - Baby Lotions, Oils, Powders, and
Creams

05A - Hair Conditioner

05C - Hair Straighteners

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL EXTRACT

CITRUS AURANTIUM DULCIS (ORANGE)
PEEL POWDER
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL POWDER
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL POWDER
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL POWDER
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL POWDER
CITRUS AURANTIUM DULCIS (ORANGE)
PEEL POWDER

CITRUS BERGAMIA (BERGAMOT) FRUIT OIL

CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
CITRUS BERGAMIA (BERGAMOT) FRUIT OIL
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Distributed for Comment Only -- Do Not Cite or Quote

12J - Other Skin Care Preps

02A - Bath Oils, Tablets, and Salts
02B - Bubble Baths

02D - Other Bath Preparations

03D - Eye Lotion

04A - Cologne and Toilet waters
04B - Perfumes

04E - Other Fragrance Preparation
05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)
05C - Hair Straighteners

05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair
Grooming Aids

051 - Other Hair Preparations

07E - Lipstick

07F - Makeup Bases

09C - Other Oral Hygiene Products

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
11G - Other Shaving Preparation Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations

05A - Hair Conditioner
05F - Shampoos (non-coloring)

02A - Bath Oils, Tablets, and Salts
02D - Other Bath Preparations

03D - Eye Lotion

03E - Eye Makeup Remover

03G - Other Eye Makeup Preparations
04A - Cologne and Toilet waters

04C - Powders (dusting and talcum,
excluding aftershave talc)

04E - Other Fragrance Preparation

05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)

CITRUS BERGAMIA (BERGAMOT) FRUIT OIL

CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL

CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL
CITRUS BERGAMIA (BERGAMOT) PEEL OIL

CITRUS GLAUCA FRUIT EXTRACT
CITRUS GLAUCA FRUIT EXTRACT

CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
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Distributed for Comment Only -- Do Not Cite or Quote

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

05H - Wave Sets

051 - Other Hair Preparations

06A - Hair Dyes and Colors (all types
requiring caution statements and patch tests)
06C - Hair Rinses (coloring)

06D - Hair Shampoos (coloring)

06H - Other Hair Coloring Preparation
07B - Face Powders

07C - Foundations

07E - Lipstick

09B - Mouthwashes and Breath Fresheners
10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
11B - Beard Softeners

12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

10E - Other Personal Cleanliness Products

10A - Bath Soaps and Detergents

12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)
12F - Moisturizing

12H - Paste Masks (mud packs)

03D - Eye Lotion
03G - Other Eye Makeup Preparations

05A - Hair Conditioner
06A - Hair Dyes and Colors (all types

CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) FRUIT
EXTRACT

CITRUS GRANDIS (GRAPEFRUIT) FRUIT
WATER

CITRUS GRANDIS (GRAPEFRUIT) JUICE
CITRUS GRANDIS (GRAPEFRUIT) JUICE
CITRUS GRANDIS (GRAPEFRUIT) JUICE
CITRUS GRANDIS (GRAPEFRUIT) JUICE
CITRUS GRANDIS (GRAPEFRUIT) JUICE
CITRUS GRANDIS (GRAPEFRUIT) JUICE

CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT

CITRUS GRANDIS (GRAPEFRUIT) PEEL
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Distributed for Comment Only -- Do Not Cite or Quote

requiring caution statements and patch tests)

07E - Lipstick

07F - Makeup Bases

10A - Bath Soaps and Detergents
12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

13A - Suntan Gels, Creams, and Liquids

01B - Baby Lotions, Oils, Powders, and
Creams

01C - Other Baby Products

02A - Bath Oils, Tablets, and Salts

02B - Bubble Baths

03D - Eye Lotion

03F - Mascara

04E - Other Fragrance Preparation

05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)
05E - Rinses (non-coloring)

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

07C - Foundations

07F - Makeup Bases

09A - Dentifrices

09B - Mouthwashes and Breath Fresheners
09C - Other Oral Hygiene Products

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)

EXTRACT

CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) PEEL
EXTRACT

CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT

CITRUS GRANDIS (GRAPEFRUIT) SEED

10

13

11



12F - Moisturizing
12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

03D - Eye Lotion

05F - Shampoos (non-coloring)
071 - Other Makeup Preparations
10A - Bath Soaps and Detergents
12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12H - Paste Masks (mud packs)
12J - Other Skin Care Preps

03C - Eye Shadow

03F - Mascara

07A - Blushers (all types)
07B - Face Powders

07C - Foundations

07E - Lipstick

04A - Cologne and Toilet waters
07C - Foundations

10A - Bath Soaps and Detergents
12A - Cleansing

12F - Moisturizing

03D - Eye Lotion

12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12F - Moisturizing

02B - Bubble Baths

03D - Eye Lotion

03E - Eye Makeup Remover

03G - Other Eye Makeup Preparations
04A - Cologne and Toilet waters

04E - Other Fragrance Preparation
05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)
05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair

Grooming Aids
05H - Wave Sets

Distributed for Comment Only -- Do Not Cite or Quote

EXTRACT

CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT
CITRUS GRANDIS (GRAPEFRUIT) SEED
EXTRACT

CITRUS JUNOS FRUIT EXTRACT
CITRUS JUNOS FRUIT EXTRACT
CITRUS JUNOS FRUIT EXTRACT
CITRUS JUNOS FRUIT EXTRACT
CITRUS JUNOS FRUIT EXTRACT
CITRUS JUNOS FRUIT EXTRACT
CITRUS JUNOS FRUIT EXTRACT
CITRUS JUNOS FRUIT EXTRACT
CITRUS JUNOS FRUIT EXTRACT
CITRUS JUNOS FRUIT EXTRACT

CITRUS JUNOS PEEL EXTRACT
CITRUS JUNOS PEEL EXTRACT
CITRUS JUNOS PEEL EXTRACT
CITRUS JUNOS PEEL EXTRACT
CITRUS JUNOS PEEL EXTRACT
CITRUS JUNOS PEEL EXTRACT

CITRUS JUNOS PEEL OIL
CITRUS JUNOS PEEL OIL
CITRUS JUNOS PEEL OIL
CITRUS JUNOS PEEL OIL
CITRUS JUNOS PEEL OIL

CITRUS JUNOS SEED EXTRACT
CITRUS JUNOS SEED EXTRACT
CITRUS JUNOS SEED EXTRACT
CITRUS JUNOS SEED EXTRACT

CITRUS LIMON (LEMON)
FLOWER/LEAF/STEM EXTRACT

CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT

CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
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Distributed for Comment Only -- Do Not Cite or Quote

051 - Other Hair Preparations

07C - Foundations

07E - Lipstick

07F - Makeup Bases

071 - Other Makeup Preparations

08A - Basecoats and Undercoats

08B - Cuticle Softeners

09B - Mouthwashes and Breath Fresheners
09C - Other Oral Hygiene Products

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
11A - Aftershave Lotion

11G - Other Shaving Preparation Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12E - Foot Powders and Sprays

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations

05A - Hair Conditioner

05F - Shampoos (non-coloring)
06D - Hair Shampoos (coloring)
10A - Bath Soaps and Detergents
12A - Cleansing

12B - Depilatories

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12H - Paste Masks (mud packs)
121 - Skin Fresheners

03D - Eye Lotion

03G - Other Eye Makeup Preparations
05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)
05F - Shampoos (non-coloring)

051 - Other Hair Preparations

06G - Hair Bleaches

07E - Lipstick

08E - Nail Polish and Enamel

09A - Dentifrices

09B - Mouthwashes and Breath Fresheners
10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT
CITRUS LIMON (LEMON) FRUIT EXTRACT

CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE
CITRUS LIMON (LEMON) JUICE

CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
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Distributed for Comment Only -- Do Not Cite or Quote

10E - Other Personal Cleanliness Products
11E - Shaving Cream

12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

01A - Baby Shampoos
01B - Baby Lotions, Oils, Powders, and
Creams

01C - Other Baby Products

02A - Bath Oils, Tablets, and Salts
02B - Bubble Baths

02D - Other Bath Preparations

03D - Eye Lotion

03G - Other Eye Makeup Preparations
04A - Cologne and Toilet waters
04B - Perfumes

04E - Other Fragrance Preparation
05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)

05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair
Grooming Aids

051 - Other Hair Preparations

07C - Foundations

07E - Lipstick

07F - Makeup Bases

071 - Other Makeup Preparations
08C - Nail Creams and Lotions

08G - Other Manicuring Preparations
09A - Dentifrices

10A - Bath Soaps and Detergents
10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
11A - Aftershave Lotion

11D - Preshave Lotions (all types)
11E - Shaving Cream

11F - Shaving Soap

11G - Other Shaving Preparation Products
12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT
CITRUS LIMON (LEMON) PEEL EXTRACT

CITRUS LIMON (LEMON) PEEL OIL

CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL

CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL
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Distributed for Comment Only -- Do Not Cite or Quote

12J - Other Skin Care Preps
13B - Indoor Tanning Preparations

08G - Other Manicuring Preparations

10E - Other Personal Cleanliness Products
12A - Cleansing

12D - Body and Hand (exc shave)

071 - Other Makeup Preparations
10A - Bath Soaps and Detergents
12D - Body and Hand (exc shave)
12F - Moisturizing

12H - Paste Masks (mud packs)
12J - Other Skin Care Preps

04A - Cologne and Toilet waters
10E - Other Personal Cleanliness Products

12C - Face and Neck (exc shave)

05A - Hair Conditioner
10E - Other Personal Cleanliness Products
12C - Face and Neck (exc shave)

12H - Paste Masks (mud packs)

10E - Other Personal Cleanliness Products
12F - Moisturizing
04A - Cologne and Toilet waters

05G - Tonics, Dressings, and Other Hair
Grooming Aids

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
12D - Body and Hand (exc shave)

02B - Bubble Baths

04E - Other Fragrance Preparation

05A - Hair Conditioner

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products

12A - Cleansing

CITRUS LIMON (LEMON) PEEL OIL
CITRUS LIMON (LEMON) PEEL OIL

CITRUS LIMON (LEMON) PEEL POWDER
CITRUS LIMON (LEMON) PEEL POWDER
CITRUS LIMON (LEMON) PEEL POWDER
CITRUS LIMON (LEMON) PEEL POWDER

CITRUS LIMON (LEMON) SEED OIL
CITRUS LIMON (LEMON) SEED OIL
CITRUS LIMON (LEMON) SEED OIL
CITRUS LIMON (LEMON) SEED OIL
CITRUS LIMON (LEMON) SEED OIL
CITRUS LIMON (LEMON) SEED OIL

CITRUS MEDICA LIMONUM (LEMON) FRUIT
WATER
CITRUS MEDICA LIMONUM (LEMON) FRUIT
WATER
CITRUS MEDICA LIMONUM (LEMON) FRUIT
WATER

CITRUS MEDICA LIMONUM (LEMON) JUICE
EXTRACT
CITRUS MEDICA LIMONUM (LEMON) JUICE
EXTRACT
CITRUS MEDICA LIMONUM (LEMON) JUICE
EXTRACT
CITRUS MEDICA LIMONUM (LEMON) JUICE
EXTRACT

CITRUS MEDICA LIMONUM (LEMON) PEEL
WAX
CITRUS MEDICA LIMONUM (LEMON) PEEL
WAX

CITRUS MEDICA VULGARIS FRUIT EXTRACT

CITRUS MEDICA VULGARIS FRUIT EXTRACT
CITRUS MEDICA VULGARIS FRUIT EXTRACT
CITRUS MEDICA VULGARIS FRUIT EXTRACT
CITRUS MEDICA VULGARIS FRUIT EXTRACT
CITRUS MEDICA VULGARIS FRUIT EXTRACT

CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
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Distributed for Comment Only -- Do Not Cite or Quote

12C - Face and Neck (exc shave)
12F - Moisturizing
12G - Night

12H - Paste Masks (mud packs)

01B - Baby Lotions, Oils, Powders, and
Creams

01C - Other Baby Products

02A - Bath Oils, Tablets, and Salts
04B - Perfumes

04E - Other Fragrance Preparation
071 - Other Makeup Preparations
09A - Dentifrices

10A - Bath Soaps and Detergents
12A - Cleansing

12D - Body and Hand (exc shave)
12F - Moisturizing

12J - Other Skin Care Preps

05A - Hair Conditioner

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

051 - Other Hair Preparations

07A - Blushers (all types)

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
12A - Cleansing

12D - Body and Hand (exc shave)

12F - Moisturizing

12H - Paste Masks (mud packs)

12J - Other Skin Care Preps

02A - Bath Oils, Tablets, and Salts

02D - Other Bath Preparations

04E - Other Fragrance Preparation

05A - Hair Conditioner

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

051 - Other Hair Preparations

07A - Blushers (all types)

CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
FRUIT EXTRACT

CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL
CITRUS NOBILIS (MANDARIN ORANGE) OIL

CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL EXTRACT

CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
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Distributed for Comment Only -- Do Not Cite or Quote

07E - Lipstick

07F - Makeup Bases

10A - Bath Soaps and Detergents
10E - Other Personal Cleanliness Products
11A - Aftershave Lotion

12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

10E - Other Personal Cleanliness Products

05A - Hair Conditioner

05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair
Grooming Aids

10A - Bath Soaps and Detergents
12D - Body and Hand (exc shave)
12F - Moisturizing

121 - Skin Fresheners

12C - Face and Neck (exc shave)

03D - Eye Laotion

05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

07F - Makeup Bases

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12H - Paste Masks (mud packs)

12J - Other Skin Care Preps

CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL
CITRUS NOBILIS (MANDARIN ORANGE)
PEEL OIL

CITRUS NOBILIS (MANDARIN ORANGE)
WATER

CITRUS PARADISI (GRAPEFRUIT) SEED OIL
CITRUS PARADISI (GRAPEFRUIT) SEED OIL

CITRUS PARADISI (GRAPEFRUIT) SEED OIL
CITRUS PARADISI (GRAPEFRUIT) SEED OIL
CITRUS PARADISI (GRAPEFRUIT) SEED OIL
CITRUS PARADISI (GRAPEFRUIT) SEED OIL
CITRUS PARADISI (GRAPEFRUIT) SEED OIL

CITRUS PARADISI (GRAPEFRUIT) PEEL OIL

CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT
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Distributed for Comment Only -- Do Not Cite or Quote

13B - Indoor Tanning Preparations

01A - Baby Shampoos

01C - Other Baby Products

02A - Bath Oils, Tablets, and Salts
02B - Bubble Baths

02D - Other Bath Preparations
03D - Eye Lotion

04E - Other Fragrance Preparation
05A - Hair Conditioner

05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair
Grooming Aids

05H - Wave Sets

051 - Other Hair Preparations

07E - Lipstick

071 - Other Makeup Preparations

10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
11E - Shaving Cream

11G - Other Shaving Preparation Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations

01B - Baby Lotions, Oils, Powders, and
Creams

01C - Other Baby Products

071 - Other Makeup Preparations

10A - Bath Soaps and Detergents

11B - Beard Softeners

12A - Cleansing

12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12J - Other Skin Care Preps

13A - Suntan Gels, Creams, and Liquids

01C - Other Baby Products

CITRUS PARADISI (GRAPEFRUIT) FRUIT
EXTRACT

CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL

CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL
CITRUS PARADISI (GRAPEFRUIT) PEEL OIL

CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT
CITRUS PARADISI (GRAPEFRUIT) SEED
EXTRACT

CITRUS RETICULATA (TANGERINE) FRUIT
EXTRACT
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Distributed for Comment Only -- Do Not Cite or Quote

02B - Bubble Baths

03D - Eye Lotion

05C - Hair Straighteners

10E - Other Personal Cleanliness Products

12D - Body and Hand (exc shave)

01C - Other Baby Products

02A - Bath Oils, Tablets, and Salts
02B - Bubble Baths

03G - Other Eye Makeup Preparations
04E - Other Fragrance Preparation
05A - Hair Conditioner

05F - Shampoos (non-coloring)

07E - Lipstick

10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

121 - Skin Fresheners

12J - Other Skin Care Preps

03D - Eye Lotion

03G - Other Eye Makeup Preparations
10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products
12A - Cleansing

12F - Moisturizing

12G - Night

12J - Other Skin Care Preps

12C - Face and Neck (exc shave)

05F - Shampoos (non-coloring)
10A - Bath Soaps and Detergents

CITRUS RETICULATA (TANGERINE) FRUIT
EXTRACT
CITRUS RETICULATA (TANGERINE) FRUIT
EXTRACT
CITRUS RETICULATA (TANGERINE) FRUIT
EXTRACT
CITRUS RETICULATA (TANGERINE) FRUIT
EXTRACT
CITRUS RETICULATA (TANGERINE) FRUIT
EXTRACT

CITRUS RETICULATA (TANGERINE) LEAF
8:1%RUS RETICULATA (TANGERINE) LEAF
8:#RUS RETICULATA (TANGERINE) LEAF
8:'II:RUS RETICULATA (TANGERINE) LEAF
gll'II:RUS RETICULATA (TANGERINE) LEAF
8:#RUS RETICULATA (TANGERINE) LEAF
8:'II:RUS RETICULATA (TANGERINE) LEAF
gll'II:RUS RETICULATA (TANGERINE) LEAF
8:#RUS RETICULATA (TANGERINE) LEAF
8:'II:RUS RETICULATA (TANGERINE) LEAF
gll'II:RUS RETICULATA (TANGERINE) LEAF
8:#RUS RETICULATA (TANGERINE) LEAF
8:'II:RUS RETICULATA (TANGERINE) LEAF
gll'II:RUS RETICULATA (TANGERINE) LEAF
8:#RUS RETICULATA (TANGERINE) LEAF
8:'II:RUS RETICULATA (TANGERINE) LEAF
gl:'IERUS RETICULATA (TANGERINE) LEAF

CITRUS RETICULATA (TANGERINE) PEEL
EXTRACT
CITRUS RETICULATA (TANGERINE) PEEL
EXTRACT
CITRUS RETICULATA (TANGERINE) PEEL
EXTRACT
CITRUS RETICULATA (TANGERINE) PEEL
EXTRACT
CITRUS RETICULATA (TANGERINE) PEEL
EXTRACT
CITRUS RETICULATA (TANGERINE) PEEL
EXTRACT
CITRUS RETICULATA (TANGERINE) PEEL
EXTRACT
CITRUS RETICULATA (TANGERINE) PEEL
EXTRACT

CITRUS SINENSIS (ORANGE) FIBER

CITRUS SINENSIS (ORANGE) FRUIT
EXTRACT

CITRUS SINENSIS (ORANGE) FRUIT



Distributed for Comment Only -- Do Not Cite or Quote

12C - Face and Neck (exc shave)

12C - Face and Neck (exc shave)

05A - Hair Conditioner

05F - Shampoos (non-coloring)

12A - Cleansing

12A - Cleansing

01A - Baby Shampoos

01B - Baby Lotions, Oils, Powders, and
Creams

01C - Other Baby Products

02A - Bath Oils, Tablets, and Salts
02B - Bubble Baths

02D - Other Bath Preparations

03E - Eye Makeup Remover

03G - Other Eye Makeup Preparations
04E - Other Fragrance Preparation

05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)
05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair
Grooming Aids

05H - Wave Sets

051 - Other Hair Preparations

06H - Other Hair Coloring Preparation
07E - Lipstick

071 - Other Makeup Preparations

08B - Cuticle Softeners

08G - Other Manicuring Preparations
09B - Mouthwashes and Breath Fresheners
10A - Bath Soaps and Detergents

10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
11A - Aftershave Lotion

EXTRACT

CITRUS SINENSIS (ORANGE) JUICE

CITRUS SINENSIS (ORANGE) POWDER

CITRUS SINENSIS (SWEET ORANGE)
FLOWER OIL
CITRUS SINENSIS (SWEET ORANGE)
FLOWER OIL

CITRUS SINENSIS (SWEET ORANGE) FRUIT
WATER

CITRUS SINENSIS (SWEET ORANGE) PEEL
EXTRACT

CITRUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
8:1%RUS SINENSIS (SWEET ORANGE) PEEL
gll'IFRUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
gll'IIjRUS SINENSIS (SWEET ORANGE) PEEL
gll'IFRUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
gll'IIjRUS SINENSIS (SWEET ORANGE) PEEL
gll'IFRUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
gll'IIjRUS SINENSIS (SWEET ORANGE) PEEL
gll'IFRUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
gll'IIjRUS SINENSIS (SWEET ORANGE) PEEL
gll'IFRUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
gll'IIjRUS SINENSIS (SWEET ORANGE) PEEL
gll'IFRUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
gll'IIjRUS SINENSIS (SWEET ORANGE) PEEL
gll'IFRUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
§I:1ERUS SINENSIS (SWEET ORANGE) PEEL

CITRUS SINENSIS (SWEET ORANGE) PEEL
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Distributed for Comment Only -- Do Not Cite or Quote

11G - Other Shaving Preparation Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12E - Foot Powders and Sprays

12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)

121 - Skin Fresheners

12J - Other Skin Care Preps

10E - Other Personal Cleanliness Products

121 - Skin Fresheners

04E - Other Fragrance Preparation
10A - Bath Soaps and Detergents
12C - Face and Neck (exc shave)

12F - Moisturizing

12A - Cleansing
12F - Moisturizing

12J - Other Skin Care Preps

12C - Face and Neck (exc shave)

04A - Cologne and Toilet waters
04E - Other Fragrance Preparation
05A - Hair Conditioner

05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair
Grooming Aids

10A - Bath Soaps and Detergents
12D - Body and Hand (exc shave)
12F - Moisturizing

12J - Other Skin Care Preps

02B - Bubble Baths

05A - Hair Conditioner

05E - Rinses (hon-coloring)

05F - Shampoos (non-coloring)
07E - Lipstick

071 - Other Makeup Preparations

OIL

CITRUS SINENSIS (SWEET ORANGE) PEEL
gll'II:RUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
8:1%RUS SINENSIS (SWEET ORANGE) PEEL
gll'II:RUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
8:1%RUS SINENSIS (SWEET ORANGE) PEEL
8:#RUS SINENSIS (SWEET ORANGE) PEEL
8:'II:RUS SINENSIS (SWEET ORANGE) PEEL
gl:'IERUS SINENSIS (SWEET ORANGE) PEEL

CITRUS SINENSIS (SWEET ORANGE) PLANT
OIL
CITRUS SINENSIS (SWEET ORANGE) PLANT
OIL

CITRUS SINENSIS SANGUINELLO (BLOOD
ORANGE) PEEL OIL
CITRUS SINENSIS SANGUINELLO (BLOOD
ORANGE) PEEL OIL
CITRUS SINENSIS SANGUINELLO (BLOOD
ORANGE) PEEL OIL
CITRUS SINENSIS SANGUINELLO (BLOOD
ORANGE) PEEL OIL

CITRUS TACHIBANA (TACHIBANA ORANGE)
PEEL EXTRACT
CITRUS TACHIBANA (TACHIBANA ORANGE)
PEEL EXTRACT
CITRUS TACHIBANA (TACHIBANA ORANGE)
PEEL EXTRACT

CITRUS TACHIBANA PEEL EXTRACT

CITRUS TANGERINA (TANGERINE) EXTRACT
CITRUS TANGERINA (TANGERINE) EXTRACT
CITRUS TANGERINA (TANGERINE) EXTRACT
CITRUS TANGERINA (TANGERINE) EXTRACT

CITRUS TANGERINA (TANGERINE) EXTRACT
CITRUS TANGERINA (TANGERINE) EXTRACT
CITRUS TANGERINA (TANGERINE) EXTRACT
CITRUS TANGERINA (TANGERINE) EXTRACT
CITRUS TANGERINA (TANGERINE) EXTRACT
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL

26

28

21

31
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10A - Bath Soaps and Detergents

10E - Other Personal Cleanliness Products

12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

02A - Bath Oils, Tablets, and Salts
03D - Eye Lotion

05F - Shampoos (non-coloring)
10A - Bath Soaps and Detergents
12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12H - Paste Masks (mud packs)
121 - Skin Fresheners

12J - Other Skin Care Preps

02A - Bath Oils, Tablets, and Salts
02D - Other Bath Preparations
04E - Other Fragrance Preparation
05A - Hair Conditioner

05F - Shampoos (non-coloring)
10A - Bath Soaps and Detergents
12D - Body and Hand (exc shave)
12F - Moisturizing

12J - Other Skin Care Preps

01A - Baby Shampoos

02A - Bath Oils, Tablets, and Salts
02B - Bubble Baths

05A - Hair Conditioner

05F - Shampoos (non-coloring)
10A - Bath Soaps and Detergents

12D - Body and Hand (exc shave)
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CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL
CITRUS TANGERINA (TANGERINE) PEEL OIL

CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT
CITRUS UNSHIU PEEL EXTRACT

KAFFIR LIME (CITRUS HYSTRIX) LEAF OIL
KAFFIR LIME (CITRUS HYSTRIX) LEAF OIL
KAFFIR LIME (CITRUS HYSTRIX) LEAF OIL
KAFFIR LIME (CITRUS HYSTRIX) LEAF OIL
KAFFIR LIME (CITRUS HYSTRIX) LEAF OIL
KAFFIR LIME (CITRUS HYSTRIX) LEAF OIL
KAFFIR LIME (CITRUS HYSTRIX) LEAF OIL
KAFFIR LIME (CITRUS HYSTRIX) LEAF OIL
KAFFIR LIME (CITRUS HYSTRIX) LEAF OIL

MANDARIN ORANGE (CITRUS NOBILIS)
FRUIT JUICE
MANDARIN ORANGE (CITRUS NOBILIS)
FRUIT JUICE
MANDARIN ORANGE (CITRUS NOBILIS)
FRUIT JUICE
MANDARIN ORANGE (CITRUS NOBILIS)
FRUIT JUICE
MANDARIN ORANGE (CITRUS NOBILIS)
FRUIT JUICE
MANDARIN ORANGE (CITRUS NOBILIS)
FRUIT JUICE
MANDARIN ORANGE (CITRUS NOBILIS)
FRUIT JUICE
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Personal Care @8 Products Council

Committed to Safety,
Qudlity & Innovation

Memorandum

TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Halyna Breslawec, Ph.D. /
Industry Liaison to the CIR Expert Panel

DATE: May 6, 2013

SUBJECT: Information on Citrus Aurantium Dulcis (Orange) Peel Wax

Koster Keunen. 2008. Toxicology and safety assessment for orange peel wax.
Puleo SL, Rit TP. 1994. Orange Peel Wax. Cosmetics & Toiletries 109(8): 42-48.

Consumer Product Testing. 1993. Phototoxicity of Orange Wax 100%.

1101 17th Street, N.W,, Svite 300| Washington, D.C. 20036-4702 | 202.331.1770 ! 202.331.1969 {fax) | www.personalcarecouncil.org
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Toxicological and safety data on cosmetic raw materials.

Toxicology and Safety Asssessment for
Orange Peel Wax Date : 09.09.2008

J Identification
1.1 Trade Name: Orange Peel Wax

1.2 Distributor:
Brenntag Specialties Inc.
1000 Coolidge St.
South Plainfield, NJ 07080
Tel: 800-732-0562
Contact:

1.3 Manufacturer:

Koster Keunen

1021 Echo Lake Rd

Watertown CT 06795

Tel.: 860-945-3333 ex.305
Contact: Steven L. Puleo

E-mail : puleo@kosterkeunen.com

1.4 Raw material category: Natural Waxes
1.5 Raw material composition: Complex mixture of natural (vegetable} origin.
1.6 INCI/CTFA-Name: Citrus Aurantium Dulcis (Orange) Peel Wax.

EU : Citrus Aurantium Dulcis Peel Cera
1.7 CAS-No.: 8028-48-6
1.8 EINECS/ELINCS-No.: 232-433-8

1.9 For colouring agents: Not applicable (N.A.).
Colour Index Number: N.A., No colouring agents added.

1.10 Registration (EG, USA, Japan): REACH Exempt
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EG: +
USA: +
Japan: +
2. Production
2.1 Source raw material
2.1.1 Plant origin:  Yes (from the Orange Peel (Citrus aurantium)). GMO not applicable
2.1.2 Animal origin: No (BSE/TSE not applicable).

2.1.3 Synthetic or mineral origin: No

2.2 Manufacturing method:
Orange Peel Wax is a byproduct from the manufacture of orange essential oil and
orange terpenes obtained from orange fruit peels of orange juice production.
The crude wax is processed using only physical methods and subsequently further
refined with various absorbents and filtrated.

2.3 Are refining rests to be expected, for example solvents or catalysts? (Specify type
and concentration). No

[

Raw material specification:

3.1 Content of active substances: Not applicable.

3.2 Additives/Auxilary agents
preservatives: No
antioxidants: No
solvents: No
other: No

3.3 Microbiological data:
No data available, however because Orange Peel Wax is a waterfree substance it is
hardly or not susceptible to the attack by microorganisms.

3.3.1 Contamination limits (cfu/g):
a) Bacteria
b) yeasts/fungi
No data available.
Because of the high temperature, the filtration, the absorbents etc. the contami-
nation is very low.

3.3.2 Absence of pathogenic microorganism/proteins
- Staphylococcus aureus
- Pseudomonas aernginosa
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- Escherichia coli
- Salmonella spp.
- Candida albicans
- Aspergillus spp.
- other
No data available, however see 3.3. and 3.3.1.

34 Secondary components and possible trace contaminants, (type and concentration):

34.1 1,4 dioxane: Not present.
3.4.2 ethylene oxide: Not present.
3.4.3 solvents (Benzol or other): Not present.
3.4.4 Nitrosamines: Not present.

3.4.5 Heavy metals(Pb, Cd, Hg, Sb, As, Cr, Ag, Co, Ni, etc.): Very low concentrations.

As <2 ppm Sb <5 ppm
Pb < 10 ppm Cd < 2ppm
Hg <1 ppm Ni <2 ppm

3.4.6 Free amines:  Not present.
Monoethanolamines (MEA, Diethanolamines (DEA), Triethanolamines (TEA):
Not present.

3.4.7 Pesticides: Absent or low concentrations.

3.4.8 Polycyclic aromatic hydrocarbons: Very low concentrations.

Benzo[a]pyrene <1 ppb
Dibenz[a,h]anthracene <1 ppb
Cyclopenta[cd]pyrene +
Benzofluoranthene[b+j+k] +
Indeno[1,2,3-cd]pyrene + Sum <5 ppb
Anthanthrene

Benzo[b]naphto[2,]1-d]thiophene +
Benz[a]anthracene +

Chrysen/Triphenylene + Sum < 20 ppb
Benzo[ghi]perylene

3.4.9. Abietic Acid, Tetracyclomethicone, Formaldehyde, Residual Monomers,
Acetaldehyde, Glycol Ethers, Asbestos, Dioxins, Polychlorbifenyls, Sulfites,
Synthesis Residues, Gluten, Aflatoxins, Mono/Dichloroacetic Acid, Alkylamines,
Amidoamines, Acrylamines, Formic Acid, Catalysts Residues, PEG / PEG-
Derivatives, Phthalates, Organochlorine Compounds, Preservatives :
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Not present

3.4.10. Phtalates (Diethyl Phtalate, Dibutyl Pthalate, Diethylhexyl Phtalate, other):
Not present

34.11. Dangerous substances (DS Classification) and substances classified as
carcinogenic, mutagenic or toxic for reproduction of category 1, 2 and 3 (CMR 1,
CMR 11, CMR III Classification) under Annex I to Directive 67/548/EEC as
defined in the 7th amendment of the European Cosmetics Directive 2003/15/EC :
No substances are contained.

Not applicable.

34.12. Potential Allergens from the 26 + 3 allergen ingredients list as defined in the
7th amendment of the European Cosmetics Directive 2003/15/EEC :
Low concentrations of fragrance allergens.

34.13. Solvents mentioned in Note for Guidance on Solvents CPMP/ICH/283/95 :
No Class 1, 2 or 3 solvents are present. Orange Peel Wax complies with the limits
of solvents detailed in CPMP/ICH/283/95 “Note for guidance on impurities :
residual solvents “ ICH Topic 3 C.:

34.14. Other contaminations which may cause undesirable or irreversible effects:
No.

3.5 Analytical data
3.5.1 Analytical data of the raw material (certificate of analysis, detection limits etc.)

- Pharmacopeia type methods.
- Laboratories responsible for specific analyses.

Items 4. and 5 : Toxicology profile of Orange Peel Wax:

Orange Peel Wax is a byproduct of the manufacture of orange essential oil from the
peels remaining from orange juice production.

Orange Peel Wax is obtained from the residue that results after citrus terpenes and
orange essential oils have been removed by distillation.

The crude orange peel wax is processed using only physical methods and then further
refined to an orange coloured, soft, low melting wax. During the deodourisation step all
terpenes and most of the essential oil components are removed.

Orange Peel Wax consists of ca. 60 % various Esters (C42-C60), ca. 18 % Phytosterols
(beta-sitosterol, stigmasterol), ca. 3 % Sterol Esters, ca. 8 % Free Fatty Acids, ca. 5 %
Hydrocarbons and ca. 4 % Free Fatty Alcohols.

In composition and physiologically Orange Peel Wax is very similar to Lanolin.

It contains esters of similar branched chain fatty acids and alcohols. The sterol esters
and free sterols however are different from lanolin. In stead of the cholesterol and the
typical lanolin sterols (usually held responsible for the allergen problems occasionally
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associated with lanolin), phytosterols — mainly beta-sitosterol — are present as esters and
as free sterols. Similar phytosterols are used in food, pharma and cosmetics.

The peels of citrus fruits are routinely used for food purposes, like in marmalade,
liquors, baking, etc etc. Orange Peel Wax is an integral part of the orange peel.

Lanolin has worldwide pharmaceutical status and is considered safe for use in cosmetic
formulations (Lit. 1).

Because the composition of Orange Peel Wax is so similar, the toxicology of Lanolin is
chosen as the basis for the toxicology assessment of Orange Peel Wax.

The practice of dividing a material into subparts represents a well accepted approach
for assessing the safety of a material. A similar approach was used by the Cosmetic
Ingredient Review (CIR) for assessing the safety of Tallow and Tallow Glycerides (see
Lit. 19) and PEG-X Sorbitan Beeswax (see Lit. 18).

4. Toxicity data.
4.1 Acute toxicity.
Individual components of Orange Peel Wax or similar substances are present in Lanolin

and other waxes. For these data are available.

Orange peels: Used in food.
Lanolin: Not toxic (Lit. 1).

4,2 Skin irritation (dermal irritation)

48 Hour Patch Test: No irritation , see Lit. 3.

MATREX™ In Vitro Toxicity Testing System (mimics human skin) : No irritation, see
Lit. 2.

Lanolin: No irritation, see Lit. 1.

4.3 Eyeirritation
Indivual components of Orange Peel Wax or similar substances are present in Lanolin
and other waxes. For these data are available.

Eye irritation tests conducted by order of other company.
Results not at our disposal.

Lanolin: No irritation, see Lit. 1.
4.4 Sensitization potential
Individual components of Orange Peel Wax or similar substances are present in Lanolin

and other waxes. For these data are available.

Biihler sensitization tests conducted by order of other company.
Results not at our disposal.

Lanolin and derivatives: No sensitisation, see Lit. 1.
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Data of Genotoxicity (for example Ames-test)
Individual components of Orange Peel Wax or similar substances are present in Lanolin
and other waxes. For these data are available.

Ames test and Chromosome Aberration test conducted by order of other company.
Results not at our disposal.

Lanolin:

Orange Peel Wax contains very low concentrations of PAH's (see item 3.4.8.).

Additional Inf ion:

For toxicological considerations important properties of ester waxes like Orange Peel
Wax are their extreme water insolubility and their non-digestibility.

4.6

4.7

4.8

Data of percutane permeation
No data available, but data are available for similar waxes.

Lit. 11 gives criteria for predicting the extent of percutane permeation. The most
important physico-chemical material properties are primarily the distribution coefficient
n-octanol/water(Pn-octanol/water) and the molecular weight:

L. log Pn-octanol/water > 3.5

2. Molecular weight > ca. 400
The main part of the molecular weights of the Orange Peel Wax components are above
400. The values of log Pn-octanol/water for most individual components in Orange Peel
Wax are far above 3.5 (also see examples of other long chain esters below).
On the basis of this apolar character and in particular the higher molecular weights, we
expect no or only little percutane absorption to occur for Orange Peel Wax.

Montan Wax Esters : no percutane permeation (see Lit. 8, 9).

Diisopropyl Dimer Dilinoleate (C36): logP (calculated) = 17.7 (see Lit. 16).
Octyldodecyl Stearoyl Stearate (C56): almost no skin penetration

(see Lit. 17, p. 2-3).

Because no significant skin penetration occurs there is no significant risk for
reproductive, developmental or other systemic toxicity (see Lit. 16, p. 21).

Subchronic toxicity (28-/90-days-test, orale application)
Indivual components of Orange Peel Wax or similar substances are present in Lanolin
and other waxes. For these data are available.

Acetylated Lanolin Alcohol: Not toxic, see Lit. 1.

Teratogenicity and embryotoxicity
No data available. For similar substances data are available.
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Candelilla Wax: Not teratogenic/embryotoxic, see Lit. 4.

Toxicokinetics
No data available, but no problems are to be expected.

Uptake through skin or mucosae : see Item 4.6.

Biotransformation : This type of ester waxes are given off unchanged and
quantitatively by the human organism after oral intake (see for example Lit. 8, 9
(Montan Wax Esters)).

Complementary gentoxicity-tests

Indivual components of Orange Peel Wax or similar substances are present in Lanolin
and other waxes. For these data are available.

Lanolin: Studies known showing anti-carcinogenic effects, see Lit. 1.

Phototoxicity
Phototoxicity : not phototoxic, see Lit. 5.

Additional Phototoxicity testing conducted by order of other company.
Results not at our disposal.

Lanolin derivatives: No phototoxicity, see Lit. 1.
Photosensitization
Indivual components of Orange Peel Wax or similar substances are present in Lanolin

and other waxes. For these data are available.

Photosensitisation testing conducted by order of other company.
Results not at our disposal.

Lanolin derivatives: No photosensitisation, see Lit. 1.

Inhalative toxicity

Non-volatile. No problems are to be expected. To be considered safe for use in aerosol
products.

Montan Wax:  Not toxic, see Lit. 3.

Human experience.

Skin irritation.
48 Hour Patch Test : No irritation, see Lit. 3.
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Lanolin and derivatives: No irritation, see Lit. 1.

Skin sensitization
Individual components of Orange Peel Wax or similar constituents are present in other
natural waxes and in synthetic waxes. For these data are available.

Lanolin: No sensitisation, see Lit. 1.

Additional data on the usage of Orange Peel Wax as such and in products.
Orange Peel Wax has been used in skin, lip and hair care since 1994,

Cases of poisoning
No cases known.

Ecology/Evironmental data

Environmental degradation (FDA)

The biodegradability is similar to other vegetable waxes like Carnauba Wax and
Candelilla Wax. Orange Pecl Wax and the other vegetable waxes are expected to be
biodegradable without harmful residues. Data are available for the related natural wax
Beeswax and for mineral waxes (See Lit. 18).

Acute aquatic toxicity (bacteria, algae, Daphnia, fish)
Water-insoluble. Similar and related materials are non-toxic or have very low toxicity.
No specific data available, but no problems are to be expected.

Wassergefihrdungsklasse (WGK) (Germany): WGK 1.

(Bio)-Accumulation potential
Not applicable, no accumulation.
Biodegradable without harmful residues.

Waste disposal
If necessary similar to plastics.
Orange Peel Wax is a non-hazardous substance.

EG-safety data sheet
EG-safety data sheet is included.

8. Literature:

1.

Final Report of the Safety Assessment of Acetylated Lanolin Alcohol and Related
Compounds. The Expert Panel of the Cosmetic Ingredient Review (CTFA), November



12.

13.

16.

17.

18.

19.

20.

Distributed for Comment Only -- Do Not Cite or Quote

9, 1979, Also : Journal of Environmental Pathology and Toxicology (JEPT), 4(4), 1980.
Final Report, The Matrex™ In Vitro Toxicity Testing System, skin irritancy potential,
Orange Wax (crude), Consumer Product Testing Co. Inc., Fairfield (NJ) 25.06.1992
(system mimics human skin).

Final Report. 48 hour Patch Test : Hydroxy Polyester, Orange Wax, Acid Esters of
Orange Wax, Consumer Product Testing Co. Inc., November 16, 1993,

Final Report on the Safety Assessment of Candelilla Wax, Carnauba Wax, Japan Wax
and Beeswax, Journal of the American College of Toxicology (JACT),Vol.3 (3), 1984,
pp. 1-41, Mary Ann Liebert, Inc., Publisher

Final Report. Phototoxicity : Orange Wax (100 %), Consumer Product Testing Co. Inc.,
Fairfield (NJ), April 27, 1993.

Illmann et al, Ullmann Encyclopedia of Chemical Technology, Volume A28, 19.., p.
157 and reference 7.1 (1982) (In English) or Volume 24, Weinheim Verlag, 1983, p. 45,
46, 49 and reference 169 (1982) (In German);

J. Lange, J. Wildgruber, Fette, Seifen, Anstrichmittel, 78(2), pp. 62-69 (1976).

(in German, = reference 168 of Lit. 8).

"Dermatotoxicology”, F.N. Marzulli, H.I. Maibach, 4th edition, 1991, Hemisphere
Publishing Corporation.

“Toxicology”, Eds. H Marquardt, S.G. Schifer, R.O. McClellan, F Welsch, Academic
Press, 1999,

“Toxicology, Principles and Applications”, Eds. R.J.M. Niesink, J. De Vries, M.A.
Hollinger, CRC Press and Open University of The Netherlands, 1996.

Safety Evaluation of Diisopropyl Dimer Dilinoleate, Dicetearyl Dimer Dilinoleate,
Diisostearyl Dimer Dilinoleate, Dioctyl Dimer Dilinoleat,Dioctyldodecyl Dimer
Dilinoleate, Ditridecyl Dimer Dilinoleate, Cosmetic Ingredient Review, Amended Final
Report, 2002

Safety Assessment of Octyldodecyl Stearoyl Stearate, Final Amended Report of the
Cosmetic Ingredient Review Expert Panel, June 19, 2002.

Biodegradabilty of Petroleum Waxes and Beeswax in an Adapted CO2 Evolution Test,
Ambjém O. Hansveit, Chemosphere, 25(4), pp. 605-620 (1992).

Final Report on the Safety Assessment of PEG-6, -8, 20 Sorbitan Beeswax, Cosmetic
Ingredient Review (CIR), International Journal of Toxicology, 20(Suppl. 4), pp. 27-38
(2001).

Final Report on the Safety Assessment of Tallow, Tallow Glyceride, Tallow Glycerides,
Hydrogenated Tallow Glyceride and Hydrogenated Tallow Glycerides, JACT, 9(2),
1990, pp.153-164.
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ORANGE PEEL WAX

Steven L. Puleo, Koster Keunen Inc., U.S.A.
Ton Peters Rit, Koster Keunen Holland bv

Cosmetic & Toiletries
Vol. 109 (8), pp. 42- 48
August 1994
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£ || Consumer Product Testing

Company Incorporated

12 Spieiman Road
Fairfieid, New Jersey 07004
(201) 8a8-7111
FAX: (201) 808-7234

FINAL REPORT

KOSTER KEUNEN, INC,
CLIENT: 1021 ECHO LAKE ROAD
P.O. BOX 69 :
WATERTOWN, CT 06795-0069 e
ATTENTION: Steven L. Puleo
Vice President R & D
TEST: Phototoxicity
TEST MATERIAL: Orange Wax 100%
EXPERIMENT
REFERENCE NUMBER: TS-042-93-1

Clinical Evaluations

Q‘znu_,qd k LI)O 2 Uk
Caryl K. Wood
Director of Photobiology

S~

Oliver Shapiro, Director 2

Quality Assurance and Regulatory Compliance

Date__Apxdil 27, 1993

CEW/em :
This report is submittad for the exclusiva usa of the parsan, pertnership, or corporation ta whom it is addressed, and nefther therepartnor the
namse of thesa Laboratories nor of any member of it's staff, may be usad In connection with the advertising cr sale of any product ar process
without @nan authorization.
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I/'; ‘ Consumer Product Testi;lg Co.

Study No.: TS-042-93-1

The objective of the Quality Assurance Unit (QAU) is to monitor the conduct and reporting of
clinical laboratory studies. The QAU maintains copies of study protocols and standard operating
procedures and has inspected this study on the date(s) listed below. Studies lasting six months or
more are inspected at time intervals to assure the integrity of the study. The findings of these
inspections have been reported to management and the Clinical Director. All materials and data
pertinent to this study will be stored in the Archives Facility unless otherwise requested by the
sponsor.

Date of inspection: April 28, 1993
Professional personnel involved:

Caryl K. Wood - Director of Photobiology

Michele Kouzis, M.T. - Photobiology Study Coordinator

Diana Martin - Clinical Research Associate

Susan O'Connor, R.N. - Clinical Research Associate, Group Leader

Sandra J. Keeler, B.S.

Clinical Research Associate, Group Leader
Dawn M. Berkenbush, B.S.

Quality Assurance Associate

The representative signature of the Quality Assurance Unit on the front page signifies that this
Study has been performed in accordance with standard operating procedures and study protocol as
well as government regulations regarding such procedures and protocols as outlined in the Federal
Register (Vol. 46, No. 17 of Tuesday, January 27, 1931).

12 Spielfan Road s Fairfield, New I6rsev 07004 « 1a i) ano =1 1 s - e fmmes ome oo o



Objective:

Test Material:

Study Schedule:

Inclusion Criteria:

Exclusion Criteria:
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Koster Keunen, Inb.
TS-042-93-1
Page 3

To determine the potential of a test material to produce a phototoxic
response in human subjects.

Orange Wax 100%
Initiation Date Completion Date
April 13, 1993 April 16, 1993

a) Healthy' males or females, 18 to 60 years of age.

b) Fair skinned, with skin types I - I as determined by screening and
defined by the following parameters:

1 Always burns easily; never tans (sensitive)
Always burns easily; tans minimally (sensitive)
Bums moderately; tans gradually (normal)
Burns minimally; always tans well (normal)

Rarely burns; tans profusely (insensitive)

5 < 2 B =

Never burns; deeply pigmented (insensitive)

c) Dependability and intelligence in following directions.

d) Completion of a Medical History Form.

e) Reading, understanding and signing an Informed Consent Contract.

a) Subjects with a history of abnormal response to sunlight or those
taking medication which might produce an abnormal response L0
sunlight

b) Subjects exhibiting current sunburn, suntan, uneven skin tone or
visible skin disease which might be confused with a reaction from
the test material or which might interfere with evaluation of test
results.

c) Pregnant or lactating females.
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Koster Keunen, Inc.
TS-042-93-1
Page 4

Test Method: Eleven (11) panelists, male and female, between the ages of 24 and 60
years, who met the inclusion criteria were selected for participation in this
study.

Test Site: The lower back between the scapulae and the belt line, lateral to
the midline served as the treatment site. The area was free of sunburn,
suntan, scars, active dermal lesions, and uneven skin tones.

Light Source: A Solar UV Simulator* with a 150 watt xenon arc lamp was
used in this evaluation. The instrument produces a continuous emission
spectrum in the UVA and UVB region (290 - 400 nanometers). A Schott
WG 345 filter was used to block out sunburning UVB wave lengths (290 -
320 panometers), allowing delivery of only UVA wave-lengths (320-400
nanometers). UV-A irradiation was 5-10 minutes (total dose 7.5 - 15.0
joules) depending on a subject's MED. '

Determination of Minimal Erythemal Dose (MED): A MED is defined
as the time interval or dosage of UVA light irradiation sufficient to produce
minimal, perceptible erythema on untreated skin.

Prior to the testing phase, the Minimal Erythemal. Dose (MED) for each
subject was determined by irradiating each subject with a sequence of timed
UVA exposures to adjacent sites on the lower back. Twenty-four hours
after irradiation, the sites were evaluated for erythema according to the
following grading system:

0 Negative; No visible reaction
+ Minimal erythema

1+  Defined erythema

2+  Moderate erythema

3+  Severe erythema

Treatment Phase: On the first day of the study, three (3) test sites were
outlined on the back with a skin marker. Two sites were treated with the
test product as described below and the third site remained untreated.

Approximately 0.2 ml of the test material was applied to the gauze portion

of an occluded adhesive patch, and the patch was adhered to the appropriate
test site.

* Manufactured by Solar Light Company, Philadelphia, PA



Test Method
(continued):

Results:

Conclusion:
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Koster Keunen, Inc.
TS-042-93-1
Page 5

Twenty-four (24) hours later, the patches were removed and the appropriate
sites (one of the treated sites and one of the untreated sites) were irradiated
with timed UVA exposures to achieve a minimal erythemal response. Time

of exposure for each subject was based upon results of the pre-study MED
determination.

All test and control sites were examined at fifteen (15) minutes, twenty-four
(24) hours, and forty eight (48) hours following irradiation. The test sites
were graded according to the above grading system.

All eleven (11) panelists 1 male and 10 females, successfully completed the
study.

The results of each participant are detailed in Table 1.

The criteria for a positive (phototoxic) reaction is based upon interpretation
of erythemal responses as follows:

If the degree of erytherna noted on the treated, irradiated site is
significantly greater than the erythema observed on the non-treated,
irradiated control site, the test material is judged to be phototoxic.

Under the conditions of this study, test material, Orange Wax 100%, did not
induce a response indicative of a phototoxic reaction.
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Table 1
PHOT P.
Dermal Irritation Scores
Orange Wax 100%

Irradiated TIrradiated Non-Irradiated

Untreated Site Treated Site Treated Site

in 24 Hours_ 48 Hou min 24 48 Hours 15 min 24 o
Dates 4/14/93 4/15/93  4/16/33  4/14/93 4/15/93 4/16/93 4/14/93 4/15/93  4/16/93
1 EM 0 + * 0 0 0 0 0 0
2 RP 0 + + 0 0 0 0 0 0
3 MR O + + 0 + + 0 0 0
4 FR 0 + + 0 + + 0 0 0
5NS 0 + + 0 + i 0 0 0
6 EK 0 + + 0 + + 0 0 0
7 PG 0 + + 0 0 0 0 0 0
8 SK 0 + + 0 + + 0 0 0
9 CG 0 + + 0 + + 0 0 0
10 DA 0 + *+ 0 + + 0 0 0
11 KS 0 + + 0 + + 0 0 0
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Committed to Safety,
Quality & Innovation

Memorandum

TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Halyna Breslawec, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: May 7, 2013
SUBJECT: Information on Citrus Aurantium Amara (Bitter Orange) Flower Wax

Michel Bertin S.A. 2013. Manufacturing flow chart of the orange flowers essential wax (Citrus
Aurantium Amara (Bitter Orange) Flower Wax.

Michel Bertin S.A. 2007. Cetificat presence allergnes orange flowers essential wax (Citrus Aurantium
Amara (Bitter Orange) Flower Wax).

Michel Bertin S.A. 2008. Cetificat de presence de composes indesirables (CMR Certificate) orange
flowers essential wax (Citrus Aurantium Amara (Bitter Orange) Flower Wax).

EviC-CEBA. 1988. Appréciation de la toxicité aigiie par voie orale chez la souris du produit cire
essentielle de fleurs d’oranger (Citrus Aurantium Amara (Bitter Orange) Flower Wax).
Acute oral study in mice: absence of toxicity even pure at a dose of 10 ml/kg

EviC-CEBA. 1988. Appréciation de la tolérance cutanée primaire du produit cire essentielle de fleurs
d’oranger (Citrus Aurantium Amara (Bitter Orange) Flower Wax).

Primary cutaneous tolerance in rabbits: slightly irritating when tested undiluted

Michel Bertin S.A. 2004. Eye tolerance evaluation by cytotoxicity investigating on SIRC cell strain
cire essentielle de fleurs d’oranger (Citrus Aurantium Amara (Bitter Orange) Flower Wax).

1101 17th Street, N.W., Suite 300| Washington, D.C. 20036-4702 | 202.331.1770 | 202.331.1969 (fax) | www.personalcarecouncil.org
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MANUFACTURING FLOW CHART OF
THE ORANGE FLOWERS ESSENTIAL WAX

Citrus Aurantium Amara (Bitter Orange) Flower Wax

Flowers

Extractior| (Hexan)

Evaporatioh of solvent

Concrete

Dissolutioiin alcohol

O\

Soluble part : Insoluble part :
« absolute » « floral wax »
Evaporation of solvent Evaporatlon of soivent

v

Orailée Flower Essential Wax
Cltrus Aurantium Amara (Bitter Orange) Flower Wax

*  100% vegetable and natural origin,
*  No residue of solvents,
s  No GMO.

Michel BERTIN S.A. - Z.1. La Couture — Lagny-le-Sec
B.P. 20051 — 60674 Le Plessis Belleville Cedex — France

TEL : +33 (0)3 44 60 89 27 - Fax : +33 (0)3 44 60 80 76 — huiles-michelbertin@wanadoo.fr — www.huiles-bertin.com
S A au capital de | 350 000 eures - R.C.S. SENLIS 322 642 026 —- N° T.V.A. 47 322 642 026
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| CERTIFICAT PRESENCE ALLERGENES

Produit : Cire essentielle de fleurs d'oranger / Orange flowers essential wax

Nom de l'allergéne n°CAS Teneur (ppm)
AMYL CINNAMAL 122-40-7 <5
BENZYL ALCOHOL 100-51-6 <20
CINNAMYL ALCOHOL 104-54-1 <1
CITRAL (2 isoméres) 5392-40-5 <10
EUGENOL 97-53-0 <5
HYDROXYCITRONELLAL 107-75-5 <5
ISOEUGENOL 97-54-1 <5
AMYLCINNAMYL ALCOHOL (2

isomeres) 101-85-9 <1
BENZYL SALICYLATE 118-58-1 <5
CINNAMAL 104-55-2 <5
COUMARIN 91-64-5 <15
GERANIOL 106-24-1 <5
LYRAL (2 isomnéres) 31906-04-4 <5
ANISE ALCOHOL 105-13-5 <30
BENZYL CINNAMATE 103-41-3 <15
FARNESOL (4 isoméres) 4602-84-0 <50
LILIAL (Butylphenyl

methylmpropional) 80-54-6 <1
LINALOL 78-70-6 <50
BENZYL BENZOATE 120-51-4 <5
CITRONELLOL 106-22-8 <5
HEXYL CINNAMAL 101-86-0 <1
DIPENTENE (limonéne) 5989-27-5 < 200
METHYL 2-OCTYNOATE 111-12-6 <1
ALPHA METHYL IONONE 127-51-5 <1
OAK MOSS EXTRACT (Evernia

prunastri) 90028-68-5 dosage impossible en GCSM
TREEMOSS EXTRACT (Evernia

furfuracea) 90028-67-4 dosage impossible en CGSM
Fait a Lagny Le Sec

Le 01/10/2007

Pour le service qualité

Visa

S

Michel BERTIN S.A. - Z.1. La Couture — Lagny-le-Sec
B.P. 20051 — 60674 Le Plessis Belleville Cedex — France

TéL : +33 (0)3 44 60 89 27 - Fax : +33 (0)3 44 60 80 76 — huiles-michelbertini@wanadoo.fr — www.huiles-bertin.com

S.A. au capilal de I 350 000 euros - R.C.S. SENLIS 322 642 026 - N° T.V A. 47 322 642 026
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CERTIFICAT DE PRESENCE DE COMPOSES INDESIRABLES
CMR CERTIFICATE

Produit : Cire Essentielle de fleurs d'oranger
Product : Orange flower Essential Wax

Parameétre / Parameter Résultats / Results Unité / Unit

Métaux / Heavy Metals

Arsenic (As) <01 mg/kg
Cadnium (Cd) <01 mg/kg
Plomb (Pb) < 0,1 mg/kg
Pesticides / Pesticides

Screening pesticides organochlorés ' non détectés/not detected (< 0,005 mg/kg)
Screening pyrethrinoides non détectés/not detected (< 0,005 mglkg)
Screening pesticides organophosphorés® non détectés/nof detected (< 0,005 mg/kg)
Mycotoxines / Mycotoxines

Aflatoxine B1 <01 Ha/kg
Aflatoxine B2 <0,1 Ha/kg
Aflatoxine G1 <0,1 Ha/kg
Aflatoxine G2 <0,1 Ha/kg
Aflatoxines totales <04 Ha/kg

Hydrocarbures aromatiques polycycliques (HAP) / Polycyclic aromatic hydrocarbures :

Floranthéne non détectés/not detected (< 0,25 ug/kg)
Benzo(a)anthracene non détectés/not detected (< 0,25 ug/kg)
Benzo(a)pyréne non détectés/not defected (< 0,25 ug/kg)
Dioxines / Dioxins . <06 pa/g

" donVinciuding Alachlore, Aldrine, Bromométhane, Chlordane, Chiorothalonil, Chlorozolinate, DDT, Dieldrine,
? dont/including Edifenphos, Fenthion, Monocrotophos.

Fait a Lagny Le Sec

Le 02/09/2009

Pour le service qualité

Visa e AR S

Michel BERTIN S.A. - Z.1. La Couture — Lagny-le-Sec
B.P. 20051 — 60674 Le Plessis Belleville Cedex — France

Tél. : +33 (0)3 44 60 89 27 — Fax : +33 (0)3 44 60 80 76 — huiles-michelbertin@wanadoo.fr — www huiles-bertin.com
S.A. au capital de | 350 000 euros - R.C.S. SENLIS 322 642 026 - N° T.V.A 47 322642026
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LABORATOIRES BERTIN

APPRECIATION DE LA TOXICITE AIGUE
PAR VOIE ORALE CHEZ LA SOURIS
DU PRODUIT

CIRE ESSENTIELLE DE FLEURS D’ORANGER
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APPRECIATION DE LA TOXICITE AIGUE PAR VOIE ORALE
CHEZ LA SOURIS DU PRODUIT

CIRE ESSENTIELLE DE FLEURS D'ORANGER

A la demande des Laboratoires BERTIN, nous avons procédé 2
l'appréciation de la tolérance de la Souris mile et femelle 3 une
administration orale unique du produit.

L'essai a commencé le 8 Juin 1988 et s'est achevé le
22 Juin 1988.

SOMMAIRE

I - AUTHENTIFICATION DES RESULTATS - PAGE 007002
II - PRODUIT ETUOIE - PAGE 007003
III - REACTIF EXPERIMENTAL - PAGE 007003
IV - PROTOCOLE EXPERIMENTAL - PAGE 007004
V - RESULTATS - PAGE 007005

VI - CONCLUSION - PAGE 007008
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I - AUTHENTIFICATION DES RESULTATS -

Par le technicien responsable

Je soussignée, Martine MIERMON, certifie que les
interventions décrites dans ce rapport onlt été effectudes
par moi-mé&me ou sous ma responsabilité,

/?E;égéégZ;g%yjafé;—

Je soussignée, Marie-Agnés GUEGUENIAT, certifie que
l'analyse des résultats et la rédaction du rapport
scientifique onl été effectuées par moi-méme ou sous ma
responsabilité.

P *c

Par le rédacteur scientifique

Par le Directeur de 1'étude

Je soussigné, Franck LATRILLE, docteur en Physiologie
Animale, dipltmé de la Faculté de Bordeaux, certifie que
l'expérimentation, objet du présent rapport, s été réalisée
sous mon contrdle selon les protocoles définis en annexe.

J'atteste que cette étude a été intégralement réalisée
dans les locsux du laboratecire EVIC CEBA & Blanquefort
(FRANCE).

Tous les documents de travail (cahiers de laboratoire,
résultats, disquettes de calculs et de rapport) relatifs 2a
cette expérimentation sont archivés sous le numéro de
référence H 007.
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II - PRODUIT ETUDIE -

Les laboratoires BERTIN nous ont fait parcvenir 1 pobk en
verve conkenant environ 100 g de produitbt CIRE ESSENTIELLE DE
FLEURS D'ORANGER.

Ce produit a été identifié au laboratoire d'essai sous la
référence 7358.

Il se présentait sous la forme d'une cire compacte orange,
d'odeur douce.

Il a été stocké & température ambiante dans wuwn local
indépendant aménagé a cet effet, :

La quantité nécessaire & l'expérimentation a été transférée
en zone protégée sous conditionnement stérile.

Au moins % g de la préparation ont été classés dans les
archives de l'entreprise & titre de référence ; 1ils y seront
conservés jusqu'ad 1la date de péremption du produit ou pendant
3 ans au plus.

II1 - REACTIF EXPERIMENTAL -

L'étude a €été menée sur 10 souris méles et 10 souris
femelles NMRI  Han  EOPS (exemptes d'organismes pathogénes
spécifiques) et pesant respectivement 21,15 g et 19,55 g au début
de l'essai.

L'ohservation des animaux a été effectuée par rapport & deux
lots témoins, 10 males et 10 femelles, d'adge sensiblement égal.

ItT1.1. Origine

les animaux sont originaires de l'animslerie de
production EVIC CEBA (33290 BLANQUEFORT).

111.2. ldentification

L'identification adoptée a éLé la suivante

Lot témoin
miles : n® 9619 a 9628
femelles : n® 9629 a 9638
Lot traité
méles : n® 9590 & 9599

femelles : n? 9600 & 9609

Les animaux ont été soumis s8aux contrbéles et conditions
d'hébergements décrits dans 1'annexe A.
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IV - PROTOCOLE EXPERIMENTAL -
IV.1. Traitement

Le produit a été utilisé pur, de consistance solide,

il a été liquéfié au bain-marie ¢t administré par voie
orale & la dose de 10 ml/kg selon le protocole défini en
annexe B.

Les animaux témoins ont regu par la méme voie
d'administration 20 ml/kg d'eau distillée.

IV.2. Examens effectués

Les examens effectués sont définis dans l'annexe B.
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Vv - RESULTATS -
V.1. Mortalité
Nous n'avons constaté aucune mortalité au cours des

14 jours d'observation qui ont suivi l'ingestion de 10 ml/kg
de la préparation.

¥.2. Observations cliniques

Aucune modification du comportement général et des
fonctions végétatives des animaux n'a été constatée
immédiatement aprés 1l'ingestion du produit ou au cours des
heures qui l'ont suivie. Seule une légdre piloérection, due
auv stress de 1'administration, a été notée immédiatement
aprés l'ingestion du produit, elle avait totalement disparu
deux heures plus tard.

Les examens quotidiens qui ont été renouvelés pendant
les 14 jours consécutifs suivants n'ont permis de noter
aucune altération significative de 1'état général et du
comportement des animaux.

V.3. Evolution pondérale

Les valeurs moyennes et les écarts types correspondant
aux pesées des lots maAles et femelles témoins et Ltraités
sont regroupés dans le tableau I ci-joint ; les pesées
individuelles par sexe et par lot sont rapportées en annexe.

On constate au vu de ces données que :

- la croissance pondérale moyenne des souris méles et
femelles témoins a été normale, régulidre et assez élevée,
au vu des examens faits avant, puis 3, 7 et 14 jours aprds
1'ingestion de 1l'eau distillée ;

-~ 1l'évolution pondérale moyenne des souris males
traitées a été normale et régulidre & chacun des temps
expérimentaux ;

- 1'évolution pondérale moyenne des souris femelles
traitées a été relativement faible durant toute 1'étude.

Cependant, en 1'absence de gignes cliniques
particuliers, et en présence d'une bonne croissance
pondérale des souris mfiles traitées, nous pouvons cansidérer
que 1l'administration de 10 ml/kg de produit n'a eu aucune
influence toxique sur l'évolution pondérale des animaux.
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VI - CONCLUSION -

Dans les conditions expérimentales que nous avons adoptées,
l'administration orale unique du produit CIRE ESSENTIELLE DE
FLEURS D'ORANGER chez 1la souris méle et femelle & la dose de
10 ml/kg,

- n'a entrainé aucune mortalité ;

- n'a pas altéré le comportement et les fonctions
végétatives des animaux ;

- n'a pas eu d'influence sur leur évolution pondérale ;

- n'a provoqué aucune atteinte organique visible 14 jours
aprés l'administration du produit.

L'ensemble de ces constatations nous permet de conclure &
l'absence de toxicité du produit lorsqu'il est administré pur par
voie orale chez la Souris mAle et femelle & la dose de 10 ml/kg.

Ph. MASSON

Biologiste

Expert Toxicologue-Pharmacologue
(Arrété du 28 Octobre 1985)
Directeur du Centre d'Etudes
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LABORATOIRES BERTIN

APPRECIATION DE LA TOLERANCE
CUTANEE PRIMAIRE
DU PRODUIT

CIRE ESSENTIELLE
DE FLEURS D’ORANGER

Blanquefort, le 25 Juillet 1988
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ETUDE DE LA TOLERANCE CUTANEE PRIMAIRE DU PRODUIT

CIRE ESSENTIELLE DE FLEURS D'ORANGER

A la demande des Laboratoires BERTIN, nous avons déterming
la capacité d'irritation cutanéde primaire du produit selon la
méthode définie par 1'arrété du 1ler Février 1982 (J.0. du 21
Février 1982 - Annexe I).

L'essai a commencé le 20 Juin 1988 et s'est achevé le
24 Juin 1988.

SOMMAIRE

I - AUTHENTIFICATION DES RESULTATS - PAGE 006002
IT - PRODUIT ETUDIE - PAGE 006003
[IIT - REACTIF EXPERIMENTAL - PAGE 006003
IV - PROTOCOLE EXPERIMENTAL - PAGE 006003
V - RESULTATS - PAGE 006005

VI - CONCLUSION - PAGE 006008
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1 - AUTHENTIFICATION DES RESULTATS -

Par le technicien responsable

Je soussignée, Florence SIBRAC, <certifie que les
interventions décrites dans ce rapport ont été effectuées par
moi-méme ou sous ma responsabilité.

vo  de

Par le rédacteur scientifique

Je soussignée, Marie-Agnds GUEGUENIAT, certifie que
l'analyse des résultats et la rédaction du rapport scientifique
ont été effectuées par moi-méme ou sous ma responsahilité.

WS

Par le Directeur de 1'étude

Je soussigné, Franck LATRILLE, Docteur en Physioclogie
Animale, dipl6mé de 1la Faculté de Bordeaux, certifie que
l'expérimentation, objet du présent rapport, a été réalisée sous
mon contréle selon le protocole défini en annexe.

J'atteste que cette étude a été intégralement rdalisée
dans les locaux du laboratoire EVIC CEBA & Blanquefort (FRANCE}.

Tous les documents de travail (cahiers de laboratoire,
résultats, disquettes de calculs et de rapport) relatifs a cette
expérimentation sont archivés sous le numéro de référence H 006,
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II - PRODUIT ETUDIE

lLes Laboratoires .BERTIN npous ont fait parvenir 1 pot en
verre contenant environ 100 g de produit CIRE ESSENTIELLE DE
FLEURS D'ORANGER:

Le produit a été identifié au laboratoire d'essai sous la
référence 7358,

Il se présentait sous la forme d'une cire compacte, orange,
d'odeur douce.

Le produit a été stocké & Lempérature ambiante dans un local
spécialement aménagé a cet effet. Il a été transféré au fur et a
mesure des besoins dans le local expérimental.

Au moins 5 ml de la préparation ont été classés dans les
archives de 1l'entreprise 2 titre de référence ; ils y seront
conservés jusqu'ad la date de péremption des produits ou pendant
3 ans au plus.

III - REACTIF EXPERIMENTAL -

L'étude a été menéde sur 6 lapins méles de race
Néo-Zélandaise pesant environ 2,0 Kg au début de 1l'essai,
originaires des élevages ROCHER installé & AIZECA - 16700 RUFFEC
et COB.LABO.LAP. installé a 22120 YFFIGNAC.

La référence d'identification des animaux était la
suivante : n® 3157, 3276 & 3279, 3298.

Ils ont été soumis aux contrdles et conditions d'hébergement
décrits dans l'annexe A.

1V - PROTOCOLE EXPERIMENTAL -
Le produit a été utilisé pur.

Cette substance a été appliquée sous tampon occlugif sur les
flancs normaux et incisés des lapins 3 la dose de 0,5 ml selon le
protocole suivant

Vingt quatre heures aprés avoir tondu soigneusement le dos
et les deux Flancs de 6 lapins de race Néo-Zélandaise, nous avons
effectué sur 1le flanc droit de chaque sujet 3 incisions
paralléles (d'environ 3 cm de long et espacées de 0,5 cm) ;
l'incision réalisée & l'aide d'un vaccinostyle stérile, a é&té
pratiguée de fagon & attaquer l'épiderme sans atteindre le derme
en évitant tout saignement.

Sur deux carrés de gaze hydrophile Codex & 8 épaisseurs
mesurant environ 2,5 c¢m de cdté, nous avons déposé la
préparation.
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L'un des varrés de gaze ainsi préparé a été appliqué sur le
flanc gauche intact, Ll'autre sur 1le flanc droit incisé. Ces
carrés ont été» maintenus A& 1'aide d'une bande de fixation
"glenderm" de 5 cm de large. Puis, nous avons entouré le tronc de
1'animal avec une bande extensible de 10 cm de large (type bande
3 varice) fixéde par un ruban adhésif de méme largeur. La bande a
éLé placée de maniére a ne pas géner les mouvements
respiratoires.

Les lapins ont été remis dans leur cage pendant 24 heures
au terme desquelles le pansement et les carrés de gaze ont été
enlevés,

lLes critéres d'appréciation des résultats sont définis en
annexe B.
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¥. -~ RESULTATS -

- Une heure aprés 1'enlévement des pansements occlusifs,
gsoit sensiblememt 24 heures aprés l'application de 0,5 ml de
produit pur sur la peau intacte de s8ix lapins, nous avons
constaté un érythéme léger & franc chez tous les animaux
accompagné chez 1'un d'entre eux, d'un trés léger oedéme. Au plan
structurel, deux sujets présentaient un léger épaississement et
un autre lapin une perte de souplesse nette.

Le Fflanc opposé, préalablement scarifié présentait des
réactions comparables, ce qui exclut a priori toute sensibilité
particuligre d'une peau lésée vis-a-vis du produit.

- 48 heures plus tard, on observait un léger érythéme chez
deux sujets, en l'absence d'oedéme. Au plan structurel, un seul
lapin présentait une discréte perte de souplesse,

L'indice d'irritation primaire cutanée, calculé & partir des
observations faites 24 et 72 heures aprés 1'application du
produit a été égal a 0,8. Le coefficient d'adaptation
structurelle de 1la peau était parallélement égal a D,4,
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YI - CONCLUSIODN -

Dans les conditions expérimentales adoptées, 1l'application,
sous pansements ocelusifs durant 24 heures consécutives, de
0,5 ml de produit pur sur la peau des lapins, a provoqué chez
tous les animaux, des réactions d'irritation modérées
(éryth&émes), presque totalement réversibles & 72 heures. Ces
réactions ont été accompagnées de modifications structurelles
mineures et isolées.

Au vu des indices obtenus, nous pouvons considérer que le
produit CIRE ESSENTIELLE DE FLEURS D'ORANGER est légérement
irritant pour la peau lorsqu'il est appliqué pur.

Ph. MASSON

Biologiste

Expert Toxicologue-Pharmacologue
(arr&été du 28 Octobre 1985%5)
Directeur du Centre d'Etudes
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Produit / product : CIRE ESSENTIELLE DE FLEURS
D'ORANGER LOT 0406061

Evaluation de la tolérance oculaire par étude de la
cytotoxicité sur lignée cellulaire SIRC

Eye tolerance evaluation by cytotoxicity investigating on SIRC cell
strain.

% Code étude/study code :6.01-
s Code produit/product code :1D-04/1418

% Date du rapport/report dated as of : 20/09/04

BERTIN MICHEL SA
Route de Mareuil

BP 51

60330 LAGNY LE SEC
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1. Objectifde I'étude / Study objective

A la demande de la société BERTIN MICHEL SA, nous avons évalué, par un test in vitro la
tolérance oculaire d’un produit cosmétique.

At the BERTIN MICHEL SA society request, we have evaluated, by an in vitro test, the eye tolerance of a cosmetic product.

2. Produit étudié / Product 10 be assessed

CIRE ESSENTIELLE DE FLEURS D'ORANGER LOT 0406061
Code 1D-04/1418

3. Principe de I’étude / Study principle

Cette méthode est une alternative 4 I’expérimentation animale entrant dans une batterie de tests qui
concourent 4 I’évaluation du potentiel irritant oculaire des produits cosmétiques.

Le principe est basé sur 1’évaluation de la cytotoxicité du produit testé, par détermination de la
concentration entrainant 50% de mortalité (C150) d’une monocouche cellulaire (fibroblaste de cornée
de lapin/ ATCC - CCL60), & I’aide de la technique de relargage du rouge neutre.

Cette étude est réalisée d’aprés le protocole proposé au Journal Officiel de la République Frangaise du
30 décembre 1999.

This method is an alternative to animal experimentation and is a part of. a test series which aims to assess cosmetic product
eye irritant potential,

The principle is based on the product cytotoxicity assessment by determination of the concentraiion which give 50% death
cells (C150) on a cell monolayer (rabbit corneal fibroblast /ATCC-CCLG60), with the help of Neutral Red Uptake (NRU)
procedure.

This investigation is carried out according to the protocol provided in the Journal Officiel de la République Frangaise as of
December 30" 1999,

4. Déroulement de I’étude / Study course

L’étude a été réalisée du 13/09/2004 au 14/09/2004.
The investigation was carried out from 09/13/2004 to 09/14/2004,

Chaque échantillon est testé sur trois puits de culture par concentrations étudiées et une série de

contrdle est inclus 4 chaque analyse :
Each sample is tested on three culture wells by assessed concentration, and a controf series is included in each analyse :

- contrble népatif (sérum physiologique ou diluant de I’échantillon)
negative control (physiological serum or sample diluant)

- contrdle positif (solution de SDS 4 0,2%, 0.05%, 0.01%)
positive control (SDS solution 0.2%, 0.05%, 0.01%)

5. Expression et interprétation des résultats / Results calculation and interpretation

Le pourcentage de mortalité cellulaire est calculé pour chaque dilution selon la formule :
The cell death rate is calculated for each dilution according to the formula :

% mortalité Abs moyenne des puits traités /
Death rate % = 100 -__sreated wells average Abs X 100

Abs moyenne des puits témoins /
Control wells average Abs

Hdentification : Référence : Version : Page:
6.01- ID-04/1418 i 23
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La cytotoxicité obtenue est classée selon I’échelle suivante :
The obtained cytotoxicity is rated according to the following scale :

CI 50 % de mortalilé observé 4 la
{concentration du produit | concentration de produit de 50 % . .
en % / product ! death rate % observed for a Classification
concentration %) product concentration of 50%

> 50 <20 cytotoxicité négligeable / insignificant cytotoxicity
> 50 >20et<50 cytotoxicité peu importante / relatively low cytotoxicity

>25et<50 cytotoxicité modérée / moderate cytotoxicity
<25 cytotoxicité importante / significant cytotoxicity

6. Résultats (cf. tableaux ci-aprés) / Results (in the table hereafier)

La concentration du produit donnant 50% de mort cellulaire a été évaluée > 50 %
The product concentration giving 50% death cells have been assessed to > 50 %

7. Conclusion / Conclusion

Dans les conditions expérimentales retenues, la cytotoxicité du produit cosmétique CIRE
ESSENTIELLE DE FLEURS D'ORANGER LOT 0406061 code 1D-04/1418 peut étre classée
comme cytotoxicité négligeable d’aprés le baréme adopte.

Compte tenu de la catégorie du produit, ces résultats sont similaires a ceux obtenus pour les produits
de la méme classe.

Under the retained experimental conditions, the cytotoxicity of the cosmetic product CIRE ESSENTIELLE DE FLEURS
D'ORANGER LOT 0406061 code ID-04/1418 may be classed as insignificant cytotoxicity according to the adopted scale.

Taking into account the product class, these results are similar to those obtained for same class producis.

Docteur en Pharmacie,
Ph.D .in Pharmacy
Directeur d’étude
Director of the study

Pascale DENIS-KANDEL Docteur en Médecine,
Ph.D.in Medicine

Directeur Scientifique
Scientific Director

Marie-Christine HENRY Responsable Qualité
Quality Manager
Identification : Référence : Version : Page :

6.01- ID-04/1418 1 313
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Tableau de résultats / resuits table
Etude du 13/09/2004 au 14/09/2004
Study from 09/13/2004 i0 09/14/2004
1D-04/1418
| Temps de enne | B > .
?Odc produit conl?icl IL Dose Absorbances M(:::i'::m rtxir:}nli:r]?: ! % mortalite / Classification
product code N i denth rate %
centact perid Abs devidtion
60sec 0% 0,576 0,573
0,697 0,693 0,606 0,070
controle 0,556 0,542
control 30sec 0,20% | 0,064 0,064
SDS 0,067 0,071 0,061 0,009 90%
0,050 0,051 1C50: 0,032%
0,05% | 0,128 0,126 cytotoxicité
0,140 0,139 | 0,123 0,017 80% importante /
0,104 0,102 sigrificant cytotoxicity
0,01% | 0,616 0,557
0,458 0465 0,534 0,061 12%
0,553 0,557
60 sec 0,00% | 0,437 0493
0,773 0,818 0,619 0,142
0,564 0.577 1C50 :>50%
1D 04/1418 25% | 0,829 0,800 cytotoxicité
0,683 0,701 | 0,734 0,063 0% négligable/
0,703 0, 690 insigmlicant cviptaxicuy
60 sec 50% | 0,630 0,631
0,755 0,720 0,702 0,057 0%
0,744 0,733
diluant échantillon :  huile de coton
sample diluant coton seed
Identification : Référence : Version : Annexe
6.01- ID-04/1418 i
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Personal Care @8 Products Council

Committed to Safety,
Quality & Innovation

Memorandum
TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)
FROM: Halyna Breslawec, Ph.D. | W

Industry Liaison to the CIR Expert Panel
DATE: June 20, 2013
SUBJECT: Information on Citrus Waters
Fruitofood. 2013. Onativ’®Process - diagram of the method of manufacture for fruit waters.

Fruitofood. 2013. Cosmetic allergens certificate Onativ'Orange Organic NP (Citrus Sinensis (Orange)
Fruit Water).

Fruitofood. 2013. Cosmetic allergens certificate Onativ'Lemon Organic NPCitrus Limon (Lemon)
Fruit Water).

Fruitofood. 2012. Cosmetic allergens certificate Onativ'Mandarin Organic NP (Citrus Reticulata
(Tangerine) Fruit Water).

Fruitofood. 2012. Cosmetic allergens certificate Onativ’Grapefruit Organic NP Citrus Paradisi
(Grapefruit) Fruit Water ).

1101 17th Street, N.W., Svite 300, Washington, D.C. 20036-4702 | 202.331.1770 | 202.331.1969 (fax) | www.persenalcarecouncil.org
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COSMETIC ALLERGENS CERTIFICATE

ONATIV’ ORANGE BIO NP
ONATIV’ ORANGE ORGANIC NP
10-BIO-EAU-IP

INCI Name Presence YES / NO Maximum content( if presence)
Amyl Cinnamal NO -
Benzyl Alcohol NO -
Clnnamyl Alcohol NO -
Citral NOG -
Eugencl NO .
Hydroxycitronellal NO -
Isoeugencl NO .
Amylcinnamyl Alcohol NO -
Benzyl Sallcylate NO -
Cinnamal NO -
Coumarin NO -
Geranlol NO -

Hydroxylsohexyl 3-Cyclo Hexene NO
Carboxaldhehyde -
Anlse Alcohol NO -
Benzyl Clnnamate NO -
Farnesol NO -
Butylphenyl Methylproplonal NO =
Linalool YES <10 ppm
Benzyl Benzoate NO -
Citronallol NO -
Hexyl Cinnamal NO -
Limonene NO -
Methyl 2-Octyncate NO -
NO

Alpha-tsomethyl lonone -
Evarnla Prunastri NO -
Evernla Furfuracea NO -

Limit of Detection (LOD): 2 ppm

This information is drawn from our knowledge at the date of this document. It is up to the user, under his responsibility, to make
sure of conditions and use possibilities, in particular with regard to laws and regulations in force in the country of destination.

FONTAINE-SIMON
Date 09/01/2013
S.AS au capital de 300 000 € RCS : CHARTRES 443 777 768 - Sirel : 443 777 768 00013 - TVA N* : FR 71 443 777 768 - APE : 10398

Le Patis - BP30 - F-28240 Fontaine Simon (France) - Tel ; +33 237 81 86 91 - Fax : +33 237 81 8257
e-mail : fruil@druitolood.eu - web : www frudofood.com
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COSMETIC ALLERGENS CERTIFICATE

ONATIV’ CITRON BIO NP
ONATIV’ LEMON ORGANIC NP
12-BIO-EAU-1P

INCi Name Presence YES / NO Maximum content{ if presence)
Amyl Clnnamal NO 5
Benzyl Alcohol NO .
Cinnamyl Alcohol NO -
Citral YES <100 ppm
Eugenol NO R
Hydroxycltronellal NO -
Isoeugenol NO .
Amylcinnamyl Alcohol NO _
Benzyl Sallcylate NO -
Clnnamal NO -
Coumarin NO .
Geranlol YES < 100 ppm
Hydroxylsohexyl 3-Cyclo Hexene NO _
Carboxaldhehyde
Anise Alcohol NO -
Benzyl Clnnamate NO R
Farnesol NO -
Butylphenyl Methyiproplonal NO -
Linalool YES < 100 ppm
Benzyl Benzoate NO -
Citronellol NO -
Hexyl Clnnamal NO _
Limonene NO -
Methyl 2-Octynoate NO .
NO
Alpha-isomethyl lchone -
Evernla Prunastri NO _
Evernla Furfuracea NO .

Limit of Detection (LOD): 2 ppm

This information is drawn from our knowledge at the date of this document. It is up to the user, under his responsibility, to make
sure of conditions and use possibilities, in particular with regard to laws and regulations in force in the country of destination.

FONTAINE-SIMON
Date 09/01/2013

S.AS. au capital de 300 000 € RCS ; CHARTRES 443 777 768 - Sirel : 443 777 768 00013 - TVA N° | FR 71443 777 768 - APE : 10398
Le Patis - BP30 - F-28240 Fontaine Simon {France) - Tel : +33 237 81 86 91 - Fax: +33 237 81 8257

e-mail : fruit@fruitofood.eu - web : www.fruilofood.com
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COSMETIC ALLERGENS CERTIFICATE

ONATIV’ MANDARINE BI1O NP
ONATIV’ MANDARIN ORGANIC NP
27-BIO-EAU-1P

INCI Name Presence YES/NO Maximum content( if presence)
Amyl Clnnamal NO .
Benzyl Alcohol NO -
Clnnamyl Alcohol NO -
Gitral NO -
Eugenoi NO -
Hydroxycltronellal NO -
Isoeugenol NO R
Amylicinnamyl Alcohol NO .
Benzyl Sallcylate NO .
Clnnamal NO -
Coumarin NO -
Geranlo NO .
Hydroxylsohexyl 3-Cyclo Hexene NO ]
Carboxaldhehyde
Anlse Alcohol NO -
Benzyl Clnnamate NO -
Farnesol NO -
Butylpheny! Methyiproplonal NO -
Linaiooi NO -
Banzyl Benzoate NO -
Citronallol NO .
Hexyl Cinnamal NO .
Limonene NO -
Mathyl 2-Octynoate NO _
NO
Alpha-isomathyl lonone -
Evernia Prunastri NO -
Evernla Furfuracea NO -

Limit of Detection {LOD): 2 ppm

This information is drawn from our knowledge at the date of this document. It is up to the user, under his responsibility, to make
sure ¢of conditions and use possibilities, in particutar with regard to laws and regulations in force in the country of destination.

FONTAINE-SIMON
Date 05/07/2012

S.A8. au capilal de 300000 € RCS : CHARTRES 443 777 768 - Siret : 443777 768 00013 - TVAN® : FR 71 443 777 768 - APE : 10398
Le Patis - BP30 - F-28240 Fontaine Simon (France) - Tel : +33 237 81 86 91 - Fax: «33 237 818257

e-mail : fruit@fruitofood.eu - web - www fruitofoed com
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COSMETIC ALLERGENS CERTIFICATE

ONATIV’ PAMPLEMOUSSE BIO NP
ONATIV’ GRAPEFRUIT ORGANIC NP
16P-BIO-EAU-1P

INCI Name Presence YES /NO Maximum content( if presence)
Amyl Clnnamal NO 5
Benzyl Alcohol NO .
Cinnamyl Alcohol NO -
Citral NO -
Eugenol NO -
Hydroxycltronellal NO -
Isoeugencl NO -
Amyicinnamyl Alcohoi NO -
Benzyl Sallcylate NO -
Cinnamal NO -
Coumarin NO -
Garanlol NO -
Hydroxylsohaxyl 3-Cyclo Haxene NC _
Carboxaldhehyde
Anise Alcohol NO -
Benzyl Cinnamate NO -
Farnesol NO -
Butylphenyl Methylproplonal NO =
Linalool YES <10 ppm
Benzyl Benzoate NO ~
Citroneliol NO -
Hexyi Cinnamal NO -
Limonene NO -
Methy! 2-Octynoate NO -
NO
Alpha-lsomethyl lonone =
Evernla Prunastri NO -
Evernla Furfuracea NO -

Limit of Detection (LOD): 2 ppm

This information is drawn from our knowledge at the date of this document. It is up to the user, under his responsibility, to make
sure of conditions and use possibilities, in particular with regard to laws and regulations in force in the country of destination.

FONTAINE-SIMON
Date 05/07/2012

S.AS. au capilal de 300 000 € RCS : CHARTRES 443 777 768 - Siret - 443 777 768 00013 - TVAN° : FR 71443 777 768 - APE : t0398
Le Patis - BP30 - F-28240 Fontane Simon (France) - Tel : +33 237 81 86 9t - Fax : +33 237 818257

e-mail : fuit@fruitofood.ev - web : www.fruilofogd.com
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Personal Care @8 Products Council

Committed fo Safety,
Quality & Innovation

TO: Lillian Gill, Ph.D,
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Halyna Breslawec, Ph.D.
Industry Liaison to the CIR Expert Panel id’TUAW
DATE: July 25, 2013

SUBJECT: Concentration of Use by FDA Product Category: Citrus-Derived Ingredients
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Research Institute for Fragrance Materials, Inc.
50 Tice Boulevard
Woodcliff Lake, New Jersey 07677 USA
Phone: 201-689-8089 FAX: 201-689-8090

Lillian J. Gill, D.P.A
Cosmetic Ingredient Review
1620 L Street, Suite 1200
Washington, DC 20036

RE: Naturals Review

Dear Dr. Gill,

Happy New Year. | would like to take this opportunity to introduce myself and The
Research Institute for Fragrance Materials, Inc. (RIFM). | am the Vice President for the
human health science program at The Institute. RIFM was formed, as a nonprofit
corporation in 1966. Its purpose is to gather and analyze scientific data, engage in
testing and evaluation, distribute information, cooperate with official agencies and to
encourage uniform safety standards related to the use of fragrance ingredients.

| have reviewed the recent CIR scientific literature review on the citrus-derived
ingredients and wanted to draw your attention to some important points about grouping
naturals in this way. Not all citrus-derived naturals are the same. In fact you can have
very different products derived from the same plant. We have recently completed a
review of over 500 naturals that are used as fragrance ingredients and you can have
very different products derived from the same plant depending on the way the natural is
processed. An example is given below of the many different products (all different
composition) from one plant — sweet orange oil or Citrus sinensis. In fact the examples
given below are for all the different products that are derived from the fruit (indicated by
the letter ‘G’). The numbers provide information on processing (as defined by the ISO
Standard (ISO 9235)). For example, 3.1 = Essential oil (steam distilled, dry distillation
and cold pressed); 3.1.1 = Essential oil by steam distillation. Grouping all the oranges
together would be incorrect much less grouping all the citrus derived plants together.
Another example is Bitter Orange, where the peel oil, leaf oil(petitgrain), flower oll
(neroli) and many others are all used commercially and have very different compositions

(see attached).

Botancial Name Citrus sinensis (L.) Osbeck; Citrus aurantium var. dulcis

RIFM 192 — G 3.1.2 Orange essential oil sweet (Citrus sinensis (L.) Osbeck)

RIFM 192 — G 4.2 Orange peel, sweet, extract, FEMA 2824 - Alcoholic extract of cold
pressed orange oil

RIFM 192 — G 3.1.2 Orange peel, sweet oil, FEMA 2825 - Produced by cold
impression by the fruit peel
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RIFM 192 — G 3.1.2 Orange sweet, Valencia oil - 95% limonene content, produced by

cold impression by the fruit peel

RIFM 192 — G 3.3.1 Orange essential Oil, sweet terpeneless; FEMA 2826, CAS
68606-94-0

RIFM 192 - G3 .2.1, Orange oil distilled FEMA 2821, CAS 68606-94-0

RIFM 192 — G 3.8 Orange Oil, sweet terpenes, CAS 68647-72-3;

RIFM 192 — G 3.1.3 Orange essence oil, CAS 68514-75-0;

RIFM 192 - G 3.3.4, Orange oil folded, CAS 8008-57-9

RIFM 192 — G 3.8 Terpenes and terpenoids, mixed sour and sweet oil, CAS68917-
S7-7;

We recently had a workshop on naturals and members of PCPC and CIR attended. In
this workshop we developed a method for conducting safety assessments on natural
fragrance ingredients.

There has been a long history of division of effort between RIFM and CIR — RIFM
completes all the safety assessments on fragrance ingredients and CIR only does
cosmetic ingredients. Perhaps now would be a good time to review the naturals and
divide them into those are fragrance materials and those that are used as cosmetics.
Dr. David Wilcox has been President of RIFM for about a year and a half; since you are
also new to CIR, may | suggest that we meet and discuss this.

Sincerely,

Anne Marie Api, PhD
Vice President, Human Health Science Program

C: Dr. David Wilcox, RIFM
H. Breslawec
C. Eisenmann
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) Products Council

Committed to Safety,
Quality & Innovation

Personal Care

Memorandum
TO: Lillian Gill D.P.A.
Director - COSMETIC INGREDIENT REVIEW (CIR)
CIR Expert Panel Members
Liaisons to the CIR Expert Panel
FROM: CIR Science and Support Committee of the Personal Care Products Council
DATE: January 27, 2014

SUBJECT: Comments on Ingredient Grouping as Presented in the Scientific Literature Review:
Safety Assessment of Citrus-Derived Ingredients as Used in Cosmetics

The CIR Science and Support Committee of the Personal Care Products Council appreciates the
opportunity to provide comments on the Scientific Literature Review (SLR): Safety Assessment of
Citrus-Derived Ingredients as Used in Cosmetics.

There is no information in the SLR that justifies grouping all the Citrus-derived ingredients' in one
report. This report not only includes ingredients derived from multiple species from two plant genera
(Citrus, Microcitrus), it also includes preparations from multiple plant parts, e.g., flower, fruit, leaves,
peel, seeds, and multiple different types of preparations. e.g., extracts, essential oils, waters,
triglyceride oils.

Although there are 35 different species in the report, limited composition information included in the
report concerns only 6 species. What about the composition of the remaining species? Including all of
the species in the same report implies that the composition of all of the species is similar. The limited
data provided, indicate that the composition of the 6 species is variable and complex. Therefore, there
is likely to be even more variability among the species for which no data are presented.

To adequately describe the variability in composition within one species, and to be consistent with
current CIR practice, we recommend that each citrus species with high numbers of uses reported to the
VCRP be reviewed in a separate report. Therefore, as the ingredient with the largest number of uses
was Citrus Limon (Lemon) Fruit Extract, the first report should be on non-fragrance ingredients
derived from Citrus limon.

'"The SLR includes 198 INCI names derived from 35 different species; 116 ingredients
have no uses reported to the FDA Voluntary Cosmetic Registration Program or Council survey.

1620 L Street, N.W., Suite 1200 | Washington, D.C. 20036 | 202.331.1770 | 202.331.1969 (fax) | www.personalcarecouncil.org
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Personal Care @@ Products Council

Committed to Safety,
Quality & Innovation

Memorandum

TO: Lillian Gill D.P.A.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Halyna Breslawec, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: January 28, 2014
SUBJECT: Comments on the Scientific Literature Review on Citrus-Derived Ingredients

The Council has no suppliers listed for Citrus Aurantifolia (Lime) Peel Oil, Citrus Aurantium Amara
(Bitter Orange) Leaf/Twig Extract, Citrus Aurantium Bergamia (Bergamot) Peel Oil, Citrus Aurantium
Currassuviensis Peel Oil, Citrus Aurantium Dulcis (Orange) Flower/Leaf/Stem Powder, Citrus
Aurantium Dulcis (Orange) Fruit Powder, Citrus Aurantium Sinensis Powder, Citrus Clementina Fruit
Extract, Citrus Clementina Juice, Citrus Depressa Peel Powder, Citrus Hassaku/Natsudaidai Fruit
Juice, Citrus Hassaku/Natsudaidai Fruit Powder, Citrus Hassaku/Natsudaidai Peel Powder, Citrus Iyo
Peel Oil, Citrus Junos Peel Powder, Citrus Limon (Lemon) Flower/Leaf/Stem Extract, Citrus Limon
(Lemon) Flower/Leaf/Stem Oil, Citrus Limon (Lemon) Juice Powder, Citrus Limon (Lemon)
Leaf/Peel/Stem Oil, Citrus Limon (Lemon) Seed Oil, Citrus Tangelo Fruit Extract, Citrus Tangelo Fruit
Powder, Citrus Tangelo Peel Powder, Citrus Unshiu/Sinensis/Reticulata Fruit Extract.

Key Issues
We agree with the concerns raised by Dr. Anne Marie Api of RIFM. The composition of Citrus-

derived ingredients is highly variable and Citrus- and Microcitrus-derived ingredients should
not all be reviewed in one report. We also support a meeting between RIFM and CIR to discuss
naturals and jurisdiction questions as to whether CIR or RIFM should be reviewing the safety of
naturals used primarily as fragrance ingredients. We recommend that this report be delayed
until after the jurisdiction questions can be resolved.

This SLR does not include a rationale for including all ingredients derived from “citrus” in one report.
What are the characteristics of plants in the genus Citrus? Why is it appropriate to include
plants of the Microcitrus genus in this report?

As the composition of waxes, seed oils and unsaponifiables differs from the essential oils, waters and
extracts, the waxes, seed oils and unsaponifiable ingredients should be removed from the
report. If the seed oils are left in the report, the composition of the oils from the CIR report on
plant seed oils should be added to this report.

For many of the species included in this report, there is no information. It is likely that a more
thorough search of the internet and agricultural databases will result in the identification of
additional information. For example what is Citrus iyo? The Agricultural Research Services

1620 L Street, N.W., Suite 1200 | Washington, D.C. 20036 | 202.331.1770| 202.331.1969 (fax) | www.personalcarecouncil.org
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Germplasm Resources Information Network (GRIN) is a good place to start
(http://www.ars-grin.gov/cgi-bin/npgs/html/tax_search.pl ). This website indicates that Citrus
iyo is a Japanese species, and it provides a number of references, such as: Nogata, Y. et al.
2006. Flavonoid composition of fruit tissues of Citrus species. Biosci. Biotech. Biochem.
70:178-192, which may provide information about the composition of lesser known species.
An article from a supplier at http://www.takasago.com/en/rd/times/archive/vol2.html has some
additional information about a number of Japanese citrus species.

Please add a section to this report that describes each plant species and includes other names (both
genus species and other common names). For example, although the Dictionary uses the
common name, grapefruit for Citrus grandis, this genus species name is usually associated with
the common name pomelo. In addition, rather than using INCI names (which often use old
genus species names for plant identification), the FDA uses the current genus species names. In
other words, although a company may report they use the INCI name on their label, the FDA
records it in the VCRP database under the current genus species name which they use in their
database. The CIR report needs to indicate which genus species names represent the same
species, e.g., Citrus sinensis and Citrus aurantium dulcis are the same plant - orange (sweet).
The INCI Committee has plans to slowly update the INCI names to current genus species
names.

The following sentence in the Toxicokinetics section does not make sense and shows a lack of
understanding concerning methods used to complete kinetic studies. “No published
toxicokinetics studies on citrus-derived ingredients were identified in a literature search for
these ingredients and no unpublished data were submitted.” All of the ingredients included in
this report are complex mixtures. It is not possible to study the kinetics of a mixture. Only the
kinetics of components of a mixture can be studied. Was the literature searched for studies of
some of the major components of these ingredients?

Although it is understood that the focus of this report is potential dermal effects, that still does not
mean that activity of certain species and major components of the ingredients in the report
should not be mentioned at all. For example, the report does not mention the well-known
interaction of grapefruit with many prescription drugs, nor does it mention the use of bitter
orange extract and its component, synephrine, as a weight loss supplement.

It would be helpful if Scientific Literature Reviews included data requests in the same location in the
report. Other reports have the data requests at the end of the report in a separate section, while
this report includes a request for information in the Introduction. If the request for information
is going to be in the Introduction, it would be helpful to include a Data Needs section at the end
of the report and indicate that the requests are stated in the Introduction.

Additional Comments

p.1 - The Introduction should note that Citric Acid has been reviewed by CIR and found safe for use in
cosmetic products.

p.1 - As this report includes both essential oils and fixed (triglyceride) oils, it would be helpful if the
Chemistry section described the difference between these two types of oils.

p.3 - The non-cosmetic use section should also mention the use of these ingredients as flavors.

Page 2 of 3
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p.4 - Please note whether or not the essential oils (orange, lemon, grapefruit, lime) used in reference 26
contained furocoumarins.

p.5 - In the text of the irritation and sensitization subsections, as well as the Phototoxicity and
Photosensitization section, please provide references when specific study details are presented.
Providing references will make it easier to find the more detailed description of the study in the
appropriate table.

p.5 - At what concentrations are furocoumarin compounds photosensitizing?

p.5, p.61, Table 17 - Unless the exposure was controlled, the heading and the title of Table 17, “Case
Studies” should be corrected to “Case Reports”.

p.7 - The CIR Expert Panel has indicated that they do not like the use of the term “Mixed results”. The
actual results should be described.

p.16, Table 2 - The conclusions for the ingredients previously reviewed by CIR should also be included
in the footnote to Table 2.

p.20-34, Table 4 - Please explain the abbreviations used in this table.

p.35, Table 5 - Based on this table, that indicates that the major components differs among lime, bitter
orange, lemon, grapefruit, tangerine and sweet orange, it is not clear why all these citrus species
plus, many other citrus species are being reviewed in one report.

p.36, Table 7 - It is inappropriate to cite the information in Table 7 to a secondary reference (NTP
nomination background document). The original references should be cited or it should be at
least noted that the table is a compilation of data from several studies that was obtained from
the NTP document.

p. 36, Table 8 - This table is not helpful without knowing the ingredients in which the fragrance
allergens are found.

p.39-50, Table 12 - The Council did not independently “confirm” that products were sprays or
powders. In the response to the concentration of use survey, some companies “reported” use of
some of these ingredients in spray and powder products. No additional effort was made to
“confirm” that these reported uses were correct. It is not necessary to have separate entries for
the FDA names that are not INCI names as they are generally alternative names for INCI
names. For example Citrus Aurantium Dulcis (Orange) Peel Oil (INCI) and Citrus Sinensis
(Sweet Orange) Peel Oil are the same thing and should be presented together.

p.52, Table 14 - “MATREX"” should be “MATEX”

p.54, Table 16 - How did phototoxicity vary by solvent type (reference 48 and 49)? Please correct:
“deterpneated”

p.55, Table 16 - Please do not use the word “subject” for animals. In the description of reference 51,
“subjects were exposed” should be changed to “mice were exposed”.

p.63, reference 34 - If the herbal PDR is going to be cited in the CIR report, please use the most recent
edition.
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