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This is the Draft Report of Camellia sinensis-derived ingredients. C. sinensis is the plant from
which green, black, oolong, and other common types of tea come. Since exposure to these
ingredients from beverages results in a much larger systemic dose than that resulting from
use in cosmetic products, the oral toxicity potential of these cosmetic ingredients was not
addressed in this report. While data on the potential for reproductive toxicity, genotoxicity,
and carcinogenicity are presented, the focus is of this report is on irritation and sensitization.
The Council suggests that camellia sinensis seed oil be dropped from this report because it
was reviewed in the plant oils report.
It is unclear if camellia sinensis leaf water is solely used as a fragrance ingredient. If so, it
will not be included in this report as it will be the purview of the Research Institute for
Fragrance Materials (RIFM).
In an attempt to reduce the volume of the report, the data table that is normally presented
from Dr. Duke’s constituent list is being presented with the unpublished data for the Panel to
review. Information from that table is presented in the Chemistry section of the safety
assessment.
The Panel is to review the presented data and decide if there is sufficient information to come
to a conclusion. If so, then the Panel is to develop the basis for the Discussion and issue a
Tentative Report. If not, an insufficient data announcement is to be issued based on the data
needs identified by the Panel.
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History
Camellia Sinensis-Derived Ingredients
August, 2013 – SLR posted for comment.
December, 2013 – Panel is to examine the draft report.
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Camellia Sinensis-Derived Ingredients Data Profile for December, 2013. Writer - Lillian Becker
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Camellia sinensis-Derived Ingredients
Search Strategy
SciFinder – “camellia sinensis dermal” culled for toxicity and relevant terms. 17 results
Internet Search – “Camellia sinensis”. Tea Association information; Committee on Diet, Nutrition, and
Cancer; European Medicines Agency; FDA Drug application and GRAS submission; and IARC.
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INTRODUCTION
This is a safety assessment of cosmetic ingredients derived from Camellia sinensis (tea) plant parts. The functions
of these ingredients include: antifungal agent; antimicrobial agent; antioxidant; cosmetic astringent; fragrance ingredient;
light stabilizer; oral care agent; skin protectant; skin-conditioning agent – emollient; skin-conditioning agent – humectant;
and skin-conditioning agent – miscellaneous (Table 1). The 15 ingredients in this report are:
•
•
•
•
•
•
•
•

Camellia sinensis leaf extract
Camellia sinensis catechins
Camellia sinensis flower extract
Camellia sinensis flower/leaf/stem juice
Camellia sinensis leaf
Camellia sinensis leaf oil
Camellia sinensis leaf powder
Camellia sinensis leaf water

•
•
•
•
•
•
•

Camellia sinensis root extract
Camellia sinensis seedcoat powder
Camellia sinensis seed extract
Camellia sinensis seed oil
Camellia sinensis seed powder
Hydrolyzed camellia sinensis leaf
Hydrolyzed camellia sinensis seed extract

It is not known if camellia sinensis leaf water is solely used as a fragrance ingredient. If so, it will not be included in this
report because the safety of fragrance ingredients is reviewed by the Research Institute for Fragrance Materials (RIFM).
Camellia sinensis seed oil was included in a 2011 Cosmetic Ingredient Review (CIR) safety assessment of plant
based oils with the conclusion that it was safe in the present practices of use and concentration.1 Because this ingredient was
recently reviewed, it may be removed from this report.
The C. sinensis-derived ingredients in this safety assessment are from edible plant sources and exposures to these
ingredients in beverages results in much larger systemic doses than exposures resulting from use of cosmetic products.
Therefore, the oral toxicity potential of these cosmetic ingredients will not be addressed in this report. While data on the
potential for reproductive toxicity, genotoxicity, and carcinogenicity are presented, the primary focus of this report is on the
potential for irritation and sensitization.
CHEMISTRY
Definition and Description
The definitions and functions of Camellia sinensis-derived ingredients are provided in Table 1.
CAMELLIA SINENSIS
There are four varieties of the C. sinensis plant: sinensis, assamica, pubilimba, and dehungensis. The first two are
most commonly used to prepare tea for human consumption. The type of tea used as a beverage (white, green, oolong, black)
depends on time of year harvested, age of leaves when harvested, location/soil/climate, and processing after harvest. The
processing of tea for a beverage is referred to as fermentation, because it was originally believed that the leaves were
fermented, but the process actually involves an enzymatic oxidation.2,3 It is not known which of these teas or which specific
process(es) are used to produce cosmetic ingredients.
The C. sinensis is native to East, South and Southeast Asia.3-5 However, it is also cultivated in other tropical and
subtropical regions. The leaves of this evergreen shrub can be lanceolate to obovate, up to 30 cm long (usually 4 - 15 cm)
and 2 - 5 cm broad, pubescent, sometimes becoming glabrous, serrate, acute, or acuminate. The plant has a strong taproot.
The 3 – 5 cm, yellow/white flowers are globular and have a delicate fragrance.
These plants are not the source of, nor are they related to, tea tree oil, which is derived from Malaleuca alternifolia.
CONSTITUENTS
The constituent groups of fresh green leaf C. sinensis are provided in Table 2. The constituent group having the
highest concentrations is the flavanols (25.0% dry weight), which is followed by proteins (15.0%) and polysaccharides
(13.0%).3
Other constituent groups found in C. sinsensis plant parts include:
Amino acids – The most abundant amino acid is one not typically found in proteins, theanine (5-Nethylglutamine).3,6
Carotenoids – These are present in low levels in the leaves. They include neoxanthin, violaxanthin, lutein,
chlorophylls a and b, and β-carotene.3,7,8 Seventy-nine pigments, 41 chlorophylls and 38 other carotenoids have been
detected.9
Enzymes – Fresh C. sinensis leaves contain high levels of the enzyme polyphenol oxidase.
Methylxanthines - Theobromine can range from 0.16% - 0.2% of a dry-weight leaf.3,10,11 Dried leaves contain not
less than 2% caffeine (dried weight). Increased use of nitrogen fertilizer can increase caffeine content by up to 40%.
Theophylline is present at < 0.04% dry leaf weight.
Flavonoids – These include flavonols, flavanols, and glycosides. Flavanols include catechins which are present in
small amounts and may occur as flavonols and glycosides.3,12,13 The leaf extract is reported to contain the flavonols
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small amounts and may occur as flavonols and glycosides.3,12,13 The leaf extract is reported to contain the flavonols
kaempferol, quercetin and myricetin.3,14
Catechins - These polyphenolic molecules are a subgroup belonging to the flavanol family.3,15,16 They make up 20%
- 30% of the weight of tea leaves. The most abundant type of catechin in green tea is epigallocatechin gallate (EGCG; 12%).
The other catechins are catechin (C), epicatechin (EC), gallocatechin (GC), epigallocatechin (EGC), catechin gallate (CG),
gallocatechin gallate (GCG), and epicatechin gallate (ECG) (Figure 1).

Figure 1. Catechins from Camellia sinensis
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Minerals and elements - Potassium is the greatest mineral present at 40% of the total mineral content. The leaves are
rich in fluoride and they accumulate aluminum and manganese.3,17,18 Other minerals present include calcium, magnesium,
sodium, phosphorus, and sulfur. Minor elements include boron, barium, chromium, copper, iron, molybdenum, nickel,
rubidium, strontium, and zinc.17 Trace elements include silver, arsenic, beryllium, bismuth, cadmium, cerium, cobalt, cesium,
mercury, indium, lithium, lead, rare earth elements, antimony, selenium, tin, tellurium, thallium uranium, vanadium,
ytterbium, and zircon.
Volatiles – There are a large number of volatile constituents in fresh leaves. Trans-2-hexenal and cis-3-hexenol are
present in the greatest amounts.3,13,19,20
Climatic conditions during cultivation may affect the composition of theanine, standard α-amino acids (i.e.,
isoleucine, leucine, valine, alanine, threonine, and glutamine), quinic acid, EC, EGC, EGCG and caffeine levels in camellia
sinensis leaf extract (as green tea).21,22 Soil conditions and cultivation methods affect mineral levels.17
Constituents reported to be in C. sinensis seeds include caffeine, glucothea saponin, stearic acid, theasponin, and
theobromine.23
Constituents reported to be in C. sinensis seed coat include caffeine and theobromine.23
Constituents reported to be in C. sinensis seed oil include β-sitosterol, campesterol, linoleic acid, and stigmasterol.23
CONSTITUENTS OF CONCERN
Several forms of linalool have been reported in the leaves (6 -6 1984 ppm), leaf essential oil (31800 – 198,400 ppm),
shoot (600 – 10300 ppm) of C. sinensis (Table 3)23
Several forms of quercetin have been reported in the leaf (760 - 10000 ppm), plant, and shoot of C. sinensis.
SAMPLE ANALYSIS
Constituents in medical grade C. sinensis folium extract include methylxanthines, flavanols (10% - 25%), flavonols,
flavones, phenolic acids, amino acids (including theanine, 3%), therpene saponins, polysaccharides, proanthocyanidins,
vitamins, and minerals (Table 4).15,24-28
Analyses of three lots of C. sinensis catechins (each prepared as a food additive) indicated 28% - 90% total catechin
monomers and 37% - 100% polyphenols.29
CHARACTERIZATION
As herbal supplements, extracts are characterized by the drug/extract ratio (DER), which is the ratio between the
quantity of herbal substance used in the manufacture of an herbal preparation (given as a range) and the quantity of the herbal
preparation obtained in the finished product.30 The specifications for C. sinensis folium as an herbal supplement in the
European Union (EU) for the dry extract, purified (DER 45-56:1, extraction solvent: water) corresponds to 55% - 72% (-)
epigallocatechin-3-O-gallate.24,30 The decaffeinated dry extract (DER 6:1 to 10:1, solvents such as alcohol, methanol, acetone,
or water or mixtures of these solvents) contains not less than 60% of polyphenols, calculated as (-)-epigallocatechin-3-Ogallate, not less than 40% of (-)-epigallocatechin-3-O-gallate, and not more than 0.1% of caffeine, calculated on the
anhydrous basis.
Physical and Chemical Properties
C. sinensis catechins taste astringent and are soluble in water.3,15
Three lots of oolong tea with C. sinensis catechins were stable for 18 months in unopened packaging at -20°C.29
Total catechin monomers were reduced from 100% to 97% and 98% after 6 months of storage at 25°C in polyethylene
terephthalate (PET) bottles and steel cans, respectively. At 37° for 2 months, catechin content was reduced to 96% in both
containers.
No other information on the physical and chemical properties of C. sinensis-derived ingredients were discovered or
submitted.
Method of Manufacture
No information on the method of manufacture for camellia sinensis-derived cosmetic ingredients, except for the
seed oil, was discovered or submitted. The methods below are general to the processing of C. sinensis for food or food
ingredients and it is unknown if they apply to cosmetic ingredients. The makeup of the C. sinensis extract will differ with the
manufacturing process.
Camellia sinensis leaf in the form of green tea consists of whole or cut young, unfermented, rapidly heat dried
leaves.16,24 The fresh leaves are processed by a method designed to prevent the enzymatic oxidation of catechins. The
enzymes are inactivated by heat (steam or pan-fried).
There are different harvesting and manufacturing processes for white, green, black and oolong teas for
drinking.16,17,24,31 White tea is made from very young leaves and buds. Green tea is made from new, fully-formed leaves.
These two teas are minimally processed, steamed, and dried. Black tea and oolong tea are made from older, fully-formed
leaves. Oolong tea is withered, and rolled during “fermentation”, then fired and dried. Black tea is withered, crushed, and
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rolled during “fermentation” then fired and dried. The differences in the phenolic content between green and black tea are
presented in Table 5.
Catechins are isolated through an initial hot water extraction with ethyl acetate and then separated by
chromatography followed by spray drying.32 The spray-dried EGCG may be recrystallized.
Two other processes for the extraction of catechins from C. sinensis leaves are conducted with or without enzymatic
treatment with tannase. The extract is further extracted with water and ethanol, and then filtered through multiple media.
The product of the process without tannase is sterilized above 100°C and the product with the tannase treatment is sterilized
below 100°C.
The presence of minerals and elements in an extract depends on the extent of entrapment in the organic matrix, the
degree of solubility/choice of solvent, the duration of extraction, temperature, pH, and agitaion.17 Most elements, especially
the metals, are complexed with the flavonols, catechols, tannins, and polyphenols.
The oil may be directly expressed from the source (seed or pulp) followed by solvent extraction. Bailey’s Industrial
Oil and Fat Products states that the removal of pigments and polar materials is mandatory for most cosmetic applications.33
The process used for refining oil used for foods may be adequate for this purpose, or additional steps may be required.
Special refining methods to yield colorless and odorless oils are used by the cosmetic industry and include proprietary
adsorption chromatography and supercritical fluid extractions.
Oils are produced either from mechanical extraction or solvent extraction or a hybrid of both methods, known as
prepress solvent extraction.34 In solvent extraction, hexane is the most commonly used solvent, because it is economical and
easily removed from the extracted oil. Seeds that are rich in oil can be cold pressed to extract oil without the use of
solvents.35
After the initial extraction, the crude (degummed) oil is often refined.34 The first step is treating the oil with caustic
soda to neutralize free fatty acids, hydrolyze phosphatides, and remove some colored pigments and unsaponifiable materials.
Soap stock is usually a by-product of this step. The next step involves treating the neutralized oil with activated earth to
further adsorb pigments. The last major step in refining oil is deodorizing, usually by steam distillation, which is intended to
remove all oxidative cleavage products that impart odor or flavor to the oil. Deodorization also removes tocopherols, sterols,
and other minor constituents of free fatty acids and undesirable materials.
After deodorization, oils can be further processed by hydrogenation, which makes the oils more resistant to
oxidative and thermal damage, and by winterization, in which the oil is slowly cooled to promote the formation of crystals
that cause cloudiness, and then filtered to remove the crystals.
Cosmetic grade fatty acid plant oils may include a physical refining step that involves heating crude oil under a
vacuum.35 This step removes volatile components such as color compounds, odor compounds, and free fatty acids, which
give the refined oil a lighter color, less odor, and lower acid values.
Impurities
No published data on impurities of these cosmetic ingredients were discovered and no unpublished data were
submitted. The information below applies to impurities found in C. sinensis as a food or food ingredients.
Analysis of twelve C. sinensis catechins lots extracted as food ingredients showed that arsenic, cadmium, lead, and
tin were below levels of detection.29 Three lots of C. sinensis catechins were analyzed for other components: caffeine (≤7%),
organic acids (≤10%), protein and amino acids (≤10%), saccharide (≤12%), fiber (≤1%), fat (≤1%), and ash (≤5%). No
microbial contamination was detected.
Ten commercial C. sinensis teas for drinking were analyzed for metals.36 The ranges for metal content were: zinc
1.05 – 3.21 mg/kg; iron, 5.47 - 8.41 mg/kg; manganese, 1.27 – 2.73 mg/kg; copper, 0.01 – 0.93 mg/kg; nickel, 0.01 – 0.64
mg/kg; lead, 0.26 – 1.25 mg/kg; and cadmium, 0.01 – 0.05 mg.kg. The authors concluded that the differences in the contents
of the samples were attributable to differences in geographic region of cultivation.
Aflatoxigenic molds and aflatoxins have been reported to be present on C. sinensis teas for drinking.37 In a
sampling of 27 commercial black teas (7 branded, 20 nonbranded), aflatoxigenic molds were detected in one branded and 6
unbranded (25.9%) tea samples. Only one of the samples (nonbranded) had detectable aflatoxins (19.2 µg/kg). In black teas
that had been spiked with aflatoxins, most of the aflatoxins residue was still present in the leaves after boiling in water, but
only 30.6% was present in the final beverage.
USE
Cosmetic
Data on ingredient usage are provided to the Food and Drug Administration (FDA) Voluntary Cosmetic Registration
Program (VCRP; Table 6).38 A survey was conducted by the Personal Care Products Council (Council) of the maximum use
concentrations for these ingredients.39
Data were available from both the VCRP and the Council for the following ingredients:
• Camellia sinensis leaf extract was reported to be used in 1011 leave-on, 710 rinse-off, and 35 bath cosmetic
products.38 There are reported uses in every exposure type (Table 6). Usage of cosmetic ingredients called
“green tea” and “green tea extract” were also reported in the VCRP. Since these are technical names for
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•
•

•
•

camellia sinensis leaf extract, the VCRP numbers for these three listings were combined. Camellia sinensis
leaf extract was reported to be use up to 3% in leave-on products (the highest concentrations in body and
hand products) and up to 1% in rinse-off products (the highest concentration in bath soaps and detergents).
It is also reported to be used in products diluted in the bath at up to 0.1% (the highest concentration in
bubble baths).
Camellia sinensis leaf was reported to be used in 38 leave-on, 14 rinse-off, and 1 bath product.38 Camellia
sinensis leaf was reported to be used up to 97% in tea bags for the eyes and at 0.05% in bubble baths.
Camellia sinensis leaf powder was reported to be used in 7 leave-on and 8 rinse-off products.38 Camellia
sinensis leaf powder was reported to be used up to 50% in leave-on products (the highest concentration in
face and neck products) and up to 0.01% in rinse-off products (highest concentration in bath soaps and
detergents).
Camellia sinensis leaf water was reported to be used in 26 leave-on and 11 rinse-off products.38 Camellia
sinensis leaf water was reported to be used up to 30% in mascara.
Camellia sinensis seed oil was reported to be used in 33 leave-on and 6 rinse-of products.38 Camellia
sinensis seed oil was reported to be used up to 0.01% in leave-on products (highest concentration in skin
care preparations) and up to 1% in rinse-off products (highest concentration in other personal cleanliness
products).

Data were available only on the frequency of use (VCRP) for the following ingredient:
• Camellia sinensis leaf oil was reported to be used in 24 leave-on products and 9 rinse-off products.38
Data were available only on use concentration (Council) for the following ingredient:
• Camellia sinensis seed extract was reported to be used in leave-on products up to 0.1% (highest
concentration in moisturizing creams and lotions) and in rinse-off products up to 0.0013% (highest
concentration in bath soaps and detergents).
There were no frequency or concentration of use data reported for:
• Camellia sinensis catechins
• Camellia sinensis flower extract
• Camellia sinensis flower/leaf/stem juice
• Camellia sinensis root extract
• Camellia sinensis seedcoat powder
• Camellia sinensis seed powder
• Hydrolyzed camellia sinensis leaf
• Hydrolyzed camellia sinensis seed extract
Non-Cosmetic
Tea, under the previous name Thea sinensis, is generally regarded as safe (GRAS) by the FDA. (21 CFR 582.20)
In Europe, C. sinensis preparations are used to treat asthenia and as an adjuvant treatment in weight loss/control.24
Preparations are also used in cutaneous treatment of external genital and perianal warts (condylomata acuminata) in
immune-compromised patients.24,40
In the United States, green tea products are used as dietary supplements (nutraceuticals), primarily for purported
weight loss and antioxidant properties.16,41-51 Other health benefits attributed to green tea include prevention and/or control
of atherosclerosis, hypertension, coronary heart disease, diabetes, metabolic syndrome, obesity, and cancer as well as
antibacterial, antiviral, antifungal, and neuroprotective effects.
Annual tea consumption varies from country to country, ranging from negligible to approximately 3 kg per person.52
Worldwide average consumption is approximately 0.5 kg per person.
In 2012, over 79 billion servings of tea were consumed in the United States (over 3.60 billion gallons).53 Of this,
Americans consumed approximately 84% black tea, 15% green tea, and the rest oolong and white tea.
TOXICOKINETICS
Absorption, Distribution, Metabolism, and Excretion
Dermal/Percutaneous
CAMELLIA SINENSIS CATECHINS
When camellia sinensis leaf extract (0.32, 0.68, 1.03, 1.35 mg/cm in methanol; as green tea) was applied to full
thickness pig ear skin using a Franz cell, there was a dose-dependent penetration of the catechins EGCG, EGC, and EC.54
Saturated solutions of camellia sinensis were formulated using water, polyethylene glycol 400, citrate/phosphate buffer (pH
5.5), and a 50:50 mixture of polyethylene glycol 400 and the buffer. The solutions were applied to drug-in-adhesive patches
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under occlusion in methanol and applied to the pig skin. The receptor cell was sampled periodically for 48 h.
Penetration by the catechins was fastest in the buffer solution and slowest in PEG-400 solution. In the buffer
solution, EGCG permeated the skin at 1.37 ± 0.40 and 1.88 ± 0.45 μg/cm2 at 24 and 48 h, EGC permeated at 0.189 ± 4.10 x
102 and 0.342 ± 7.48 x 10-2 μg/cm2, EC permeated at 32.4 ± 11.3 and 71.2 ± 35.2 μg/cm2, respectively. In the mixed solution,
EGCG permeated the skin at 1.27 ± 0.38 and 1.62 ± 0.18 μg/cm2 at 24 and 48 h, EGC permeated at 0.128 ± 1.71 x 10-3 and
0.392 ± 0.004 μg/cm2, EC permeated at 22.2 ± 17.3 and 40.2 ± 43.8 μg/cm2, respectively. In PEG-400 solution, EGCG
permeated the skin at 1.37 ± 0.40 and 1.88 ± 0.45 μg/cm2 at 24 and 48 h, EGC permeated at 0.189 ± 4.10 x 102 and 0.342 ±
7.48 x 10-2 μg/cm2, EC permeated at 32.4 ± 11.3 and 71.2 ± 35.2 μg/cm2, respectively. In water, EGCG permeated the skin at
0.27 ± 0.15 and 0.66 ± 0.30 μg/cm2 at 24 and 48 h, EGC permeated at 0.06 ± 0.02 and 0.10 ± 0.03 μg/cm2, EC permeated at
1.32 ± 0.22 and 2.34 ± 0.34 μg/cm2, respectively.
Caffeine in the buffer solution permeated at 0.32 ± 0.05 and 0.49 ± 0.01 μg/cm2 at 24 and 48 h; 173 ± 24.6 and 368
± 52.9 μg/cm2 in the mixed solution; 46.8 ± 3.43 and 88.9 ± 0.08 μg/cm2 in the PEG-400 solution; and 28.4 ± 2.46 and 50.2 ±
1.54 μg/cm2 in water, respectively.54
When EGCG was dermally applied in a transdermal gel (50 mg/kg; 28.6 μg/cm2) to female SKH-1 mice (n = 4, 5, or
6), EGCG was detected in the skin, plasma, liver, small intestines, and colon for at least 24 h.55 The test material was
administered once. Over the next 24 h, blood was collected under anesthesia and dorsal skin was removed, fractioned into
epidermis and dermis, and analyzed. Liver, small intestine, and colon tissues were removed and analyzed.
In the total plasma, the C max was 44.5 ± 8.4 ng/mL, the t 1/2 was 94.4 ± 13.2 h, and the AUC 0→24 was 881.5 ± 123.4
ng/mL/h. The C max for the epidermis and dermis were 1365.7 ± 613.8 ng/mL and 411.2 ± 21.5 ng/mL, respectively; the
AUC 0→24 was 5978.3 ± 2779.9 and 1729.5 ± 259.4 ng/g/h, respectively. The t 1/2 was 9.3 ± 4.3 and 10.9 ± 1.6 h, respectively.
The C max of EGCG in the liver was 164.8 ± 83.0 ng/g with a t 1/2 of 74.6 ± 20.1 h and an AUC 0→24 2494.8 ± 673.6
ng/g/h. The C max in the small intestine was 203.1 ± 64.0 ng/g with a t 1/2 of 26.8 ± 5.6 h and an AUC 0→24 2802.8 ± 588.5
ng/g/h. The C max in the colon was 77.0 ± 22.4 ng/g with a t 1/2 of 21.3 ± 3.2 h and an AUC 0→24 715.0 ± 107.3 ng/g/h. The
C max , t 1/2 , AUC 0→24 for EGCG in the urine were 177 ng/mL, 3427.9 ng/mL/h, and 70.0 h, respectively.55
Inhalation
No published inhalation toxicokinetic data on these cosmetic ingredients were discovered and no unpublished data
were submitted.
Antimicrobial Activity
CAMELLIA SINENSIS LEAF EXTRACT
The decaffeinated methanolic extract of the leaves of C. sinensis exhibited in vitro antimicrobial properties against
111 bacteria comprising 2 genera of Gram positive and 7 genera of Gram negative bacteria.56 The extract was active in the
range of 10 - 50 μg/ml. A few strains were sensitive at lower concentrations (5 μg/ml). In decreasing order of sensitivity, the
bacterial groups were: Staphylococcus aureus, Vibrio cholerae, Escherichia coli, Shigella spp., Salmonella spp., Bacillus
spp., Klebsiella spp. and Pseudomonas aeruginosa.
When the above extract (30, 60 μg/mouse) was intraperitoneally administered to a Swiss strain of white mice (n =
20; control = 60), the mice were protected from a challenge of a medium lethal dose injection of S. typhimurium.56 In the
control group, 48 mice died. In the low-dose group, 4 mice died and no mice died in the high-dose group.
Wound Healing
CAMELLIA SINENSIS LEAF EXTRACT
There was reduced healing time and no adverse effects in burned rabbits (n = 5) administered camellia sinensis leaf
water extract (100%; 0.05 mL) compared to controls.57 The rabbits were burned with a heated glass rod applied to shaved
skin, then the extract, antibiotic, or nothing was administered. The rabbits were observed for 5 weeks. The size of the
wounds reduced faster with the extract and the antibiotic compared to controls. Closure time for the treatment groups was 8
– 10 days for antibiotics and 7 – 9 days for the extract. At five weeks, the wounds were almost healed in the treated groups
(0.25 ± 0.02 cm2) while the average size of the wound in the control group was 0.92 ± 0.15 cm2. Hair growth also began
sooner in both of treated groups. Microscopic examination showed skin with a more normal appearance in the camellia
sinensis leaf extract group compared to the antibiotic and controls groups.
Anti-Inflammatory Effects
CAMELLIA SINENSIS CATECHINS
When saponins (0, 50, 100, 200 mg/kg) extracted from C. sinensis leaf were orally administered to rats prior to a
subcutaneous injection of carrageenan (1%; 0.5 mL) in a rat hind-paw edema assay, edema in response to carrageenan was
mitigated in a dose-dependent manner.58
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Cytotoxicity and Cellular Effects
CAMELLIA SINENSIS EXTRACT
Camellia sinensis extract (10, 50, 100 μg/mL) was not cytotoxic to rat pheochromocytoma (PC12) cells when
exposed in vitro for 24 h.31 However, at higher concentrations (250, 500, 100 μg/mL), the extract was cytotoxic with < 40%
viability at the two highest concentrations. When the cells were incubated with the extract and hydrogen peroxide (250 μM),
hydrogen peroxide poisoning was mitigated by the extract at 5, 100, and 250 μM.
Camellia sinensis water extract (as Korean green tea) had a 50% inhibitory dose (ID 50 )of 2.05% (0.28 mg/mL dry
matter) in the inhibition of protein synthesis in Sprague-Dawley rat hepatic cells.59 The 25% effective dose (ED 25 ) for lactate
dehydrogenase (LDH) release was 1.84% (0.25 mg/mL). Camellia sinensis extract (in the form of black tea) had an ID 50 of
2.50% (0.46 mg/mL) for protein synthesis and an ED 25 for LDH release of 5.11% (0.94 mg/mL).
CAMELLIA SINENSIS LEAF EXTRACT
In a 3-(4,5-dimethyl thiazol-2-yl)-2,5 diphenyl-tetrazolium bormide (MTT) test (n = 6), camellia sinensis leaf extract
(0, 0.00013%, 0.0006%, 0.0032%, 0.016%, 0.08%, 0.4%, 2%, and 10%) was cytotoxic at 2% and 10% to human
keratinocytes.60 Morphological modifications of the cells were observed at 0.4%. The test substance was a cold extract of
green tea using water/propylene glycol (10% dry plant material) prepared in the same manner as that used to prepare tea for
drinking.
When human keratinocytes were incubated in camellia sinensis leaf extract (0.05% and0.1%) there was a 43%
protection against oxidation when the cells were exposed to UV radiation (312 nm; 160 mJ/cm2; time not provided).60
CAMELLIA SINENSIS CATECHINS
EGCG induced apoptosis at 400 and 800 μmol/L in neonatal human dermal fibroblasts.61 At 200 μmol/L EGCG, a
decrease in the proportion of cells in the S and G 2 /M phases of the cell cycle and an increase in the proportion of cells in the
G 0 /G 1 phase was observed. Regulation of the expression of pNF-KB was concentration dependent but EGCG did not affect
NF-KB expression. cDNA microarray analysis revealed that EGCG (200 μmol/L) down-regulated cell cycle-related genes.
A/B cyclins and cyclin-dependent kinase 1 was reversibly effected by EGCG (200 μmol/L).
TOXICOLOGICAL STUDIES
The C. sinensis-derived ingredients in this safety assessment are from edible sources and exposure to these
ingredients in beverages would result in much greater systemic doses than those from exposures from use of cosmetic
products. Consequently, their oral toxicity potential is not addressed in this report. Though data are presented on the
potential for reproductive toxicity, genotoxicity, and carcinogenicity, the focus in this report is primarily on the potential for
irritation and sensitization.
Acute Toxicity
Oral – Non-Human
When camellia sinensis leaf extract (2 g/kg; 1.94 mL/kg) was orally administered to Sprague-Dawley (SPF) rats (n =
5/sex), it was concluded that the minimum lethal dose is > 2 g/kg.62 The test substance was administered after 16 h on a
hydric diet. After administration, the rats were observed for 6 h for clinical signs and then followed for 14 days. There were
no effects on weight gains and there were no mortalities. Necropsy was unremarkable. The test substance was a cold extract
of green tea using water/propylene glycol (10% dry plant material) and prepared in the same manner as that used to prepare
tea for drinking.
The above experiment was repeated with an extract of black tea (2 g) provided to the laboratory as a brown powder
with the same conclusion.63 Reduced motility and ptosis of the eyelids was observed in all rats 1 h after administration.
Necropsies were unremarkable.
Dermal – Non-Human
CAMELLIA SINENSIS CATECHINS
The dermal LD 50 of EGCG (2000 mg/kg extract; 1860 mg EGCG/kg; 93% in distilled water; 4 mL/kg) was > 1860
mg/kg for HanBrl:WIST (SPF) rats (n = 5/sex).32 The acute dermal toxicity test was conducted in accordance with the
Organization for Economic Co-operation and Development (OECD) guideline number 402 under semi occlusion. The day
before the study, the backs of the rats were clipped with an electric clipper exposing approximately 10% of the total body
surface. The dressing covering the test site was removed at 24 h and flushed with lukewarm tap water and dried. The rats
were observed twice daily for 15 days. Macroscopic examination of all animals was performed at day 15.
There were no systemic signs of toxicity in any of the rats. A slight to moderate erythema was observed in all
treated rats after removal of the dressing, which persisted for up to 5 days. Body weights were within standard range for this
strain and age of rat. No abnormal macroscopic findings were observed at necropsy.32
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Inhalation
No published inhalation toxicity data on these cosmetic ingredients were discovered and no unpublished data were
submitted.

Repeated Dose Toxicity
Inhalation
No published inhalation data on these cosmetic ingredients were discovered and no unpublished data were
submitted.
REPRODUCTIVE AND DEVELOPMENTAL TOXICITY
CAMELLIA SINENSIS LEAF EXTRACT
There were no adverse effects when pregnant Wistar rats (n = 6) were orally administered camellia sinensis extract
(0, 84, 167, 501, and 1336 mg/mL/d; in the form of black tea).64 The caffeine content was 4.14% (865 mg for the highest
dose). The test material was administered either on gestation days 1 – 7, 8 – 14, or 15 – 21. Internal examinations of the
dams were conducted by laparoscopy under anesthesia. Pups were examined daily. The test doses were calculated to be
equivalent to 1.5, 3, 9, and 24 cups of tea. There were no mortalities. There were no differences in number of pregnancies,
number of uterine implants, number of viable implants, implantation index, pre-implantation loss, post-implantation loss,
gestation index, number of pups born, litter index, live birth index and viability index compared to controls. There were no
differences in length of the implants/fetus, gestation duration, cranial length, cranial diameter, and tail length of pups. There
were no differences in time taken to open eyes, eruption of incisors and appearance of fur. There were no gross
morphological birth abnormalities observed.
CAMELLIA SINENSIS CATECHINS
Unpublished studies were submitted to the FDA for the approval of a topical ointment as a drug that contains up to
15% camellia sinensis catechins to treat warts. These studies are summarized in Table 7. In oral studies, there were
increased resorptions at 1000 mg/k/d in rats. In subcutaneous studies, the test substance was not well tolerated; subcutaneous
lesions with necrosis developed. There were spontaneous abortions, increased resorptions, and increased fetal malformations
at doses as low as 12 mg/kg/d. Intravaginal administrations up to 0.15 ml/d yielded fewer adverse effects.
When camellia sinensis catechins (1400, 4200, 14000 ppm in feed; EGCG 90%, ECG ≤3.01%, GCG ≤0.12%, other
catechins ≤0.54%) were administered to pregnant Wistar (SPF) rats (n = 25) on gestation days 6 - 20, there were no adverse
effects observed.65 All rats survived treatment and there were no clinical signs. There was a transient reduction in feed
consumption in the high-dose group and an increase in water consumption in the mid- and high-dose groups. There were no
treatment-related macroscopic findings in the dams. There was no effect to embryo/fetal survival, fetal weights, or sex ratios.
In a two generation study of camellia sinensis catechins (1200, 3600, 12000 ppm in feed) using Sprague-Dawley rats
(n = 30/sex), there were no adverse effects in either generation. The rats were treated for 10 weeks and then paired for
mating. The diet continued through gestation until after weaning. The dams were killed and necropsied after weaning. The
pups were culled to 25/sex and the above treatment repeated with mating taking place after 8 weeks.
The offspring of the high-dose group had reduced growth rates, and there was an increase in pup loss. A growth
effect among pups was also observed at 3600 ppm, but only in the second generation. Both sexes of the F 1 generation in the
high-dose group showed reduced absolute kidney and liver weights. The F 1 males had reduced spleen and prostate weights,
but the females’ spleens were normal. Histological examination revealed no abnormalities. The lowest dose was considered
the overall NOAEL. The authors derived a NOAEL of 200 mg/kg body weight per day EGCG preparation. Because dams
consumed twice the amount of feed during the crucial lactation period, during which effects occurred, twice the lowest dose
(i.e., 2 x 100 mg/kg/d) was estimated to be the NOAEL.65
GENOTOXICITY
In Vitro
CAMELLIA SINENSIS CATECHINS
Catechins were not mutagenic in multiple in vitro and in vivo assays including Ames tests (up to 5000 µg/plate),
mouse micronucleus assays (up to 2000 mg/kg), and micronucleus assays (Table 8). A polyphenol mixture was lethal at
2000 mg/kg/d to mice. Mixed results were reported in a mouse lymphoma assay at concentrations > 100 µg/mL.
CARCINOGENICITY
CAMELLIA SINENSIS LEAF EXTRACT
In 1997, the International Agency of Research in Cancer (IARC) listed green tea in group 3, meaning that it is not
classifiable according to its carcinogenicity to humans.52
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Camellia sinensis extract (125, 250, 500 mg/kg/d; as green tea; 85% - 95% catechins w/w, 55% EGCG) did not
increase the incidence of neoplastic or non-neoplastic lesions in the organs and tissues of p53 transgenic heterozygous mice
(n = 25).66 The mice were treated daily for 26 weeks. p-Cresidine and water served as controls.
Anti-Carcinogenicty
The catechins in C. sinensis, especially EGCG, have been shown to have preventive and treatment effects in cancer
cell lines related to cancers of the prostate, lung, skin, pancreas, breast, and ovaries.49
In a population-based case-control study of residents of southern Arizona (n = 404, males = 238, females = 166;
mean age 66.6 ± 10), subjects who consumed black tea within the last year had fewer instances of squamous cell carcinoma
(SCC) of the skin (odds ratio 0.60) than controls, residents of Tucson, (n = 391, males = 226, females = 165; average age
66.2 ± 11.1 y).67 Arizona was chosen because it has one of the highest risks of skin SCC worldwide. Variables were
controlled for tanning ability, antioxidant intake, education, gender, smoking, and average sun exposure.
When female SKH-l mice (n = 28, 29) were orally administered C. sinensis as lyophilized green tea (0.3%, 0.9%; 3,
9 mg of tea solids/mL) as drinking fluid and exposed to UVB (30 mJ/cm2) twice per week for 35 weeks, there was a decrease
in the number of tumors per mouse by 35% and 94%, respectively, compared to controls exposed to UVB without C. sinensis
treatment.68 The tumor volume per mouse was decreased by 49% and 97%, respectively. The composition of the green tea
polyphenol fraction was: (-)-epigallocatechin gallate (49.5%), (-)-epigallocatechin (11.5%), (-)-epicatechin gallate (11.4%),
caffeine (7.6%), (-)-epicatechin (6.1%), (+)-catechin (0.5%), and gallic acid (0.4%).
When female SKH-1 mice (n = 29) were orally administered C. sinensis (as green tea for their drinking water; 1.25
g steeped in100 mL hot water; ~4 mg tea solids/mL) UVB-induced complete carcinogenesis was inhibited. This was not the
case with decaffeinated green tea. The C. sinensis extract was administered for 2 weeks before and concurrently with twice
per week treatment with enhanced UVB (280-320 nm; 75% - 80% total energy; 30 mJ/cm2 for 25 – 30 s) exposure. There
were increases in apoptosis in the epidermis observed, but no effect in non-UVB treated normal epidermis. The authors
concluded that administration of green tea and caffeine may inhibit UVB-induced carcinogenesis, at least in part, by
enhancing UVB-induced apoptosis.
Oral administration of C. sinensis (1.25% as green or black tea leaf extract; 1.25 g of tea leaf steeped in100 mL
water; 4.0 or 4.4 mg tea solids/ml) as the drinking water to the UVB-treated mice decreased the number of tumors per mouse
by 51% and 41%, respectively. Tumor volume/mouse was decreased by 79% and 70%, respectively. The mice were treated
with gradually increasing doses of the test substances for 2 weeks before the start of the twice/week treatment with UVB for
40 weeks. The mice were killed 4 weeks after the end of the UVB administration. Decaffeinated green or black C. sinensis
leaf extracts (1.25%) containing 3.6 or 3.9 mg of tea solids/mL, respectively, were less effective than regular green or black
tea extracts, and decaffeinated black tea was less effective than decaffeinated green tea at inhibiting the formation of skin
tumors. Adding 0.36 mg of caffeine/mL to the decaffeinated extracts either fully or partially restored the inhibitory effects on
UVB-induced tumorigenesis.68
IRRITATION AND SENSITIZATION
Irritation
Dermal – Non-Human
CAMELLIA SINENSIS LEAF EXTRACT
When camellia sinensis leaf extract (100%; 0.5 mL) was dermally administered to the clipped skin of albino New
Zealand rabbits (n = 3), there were no signs of irritation.69 The test substance was a cold extract of green tea using
water/propylene glycol (10% dry plant material) and prepared in the same manner as that used to prepare tea for drinking. It
was provided to the laboratory as a brown liquid. The test substance was applied to a 2.5-cm2 gauze pad, which was then
kept in contact with the skin for 24 h using hypoallergenic adhesive tape. The test site was examined within 1 h of removal
and at 24 and 72 h after removal.
The above experiment was repeated with an extract of black tea (0.5 g), provided to the laboratory as a brown
powder, with a conclusion that the test substance was a slight irritant.70 A slight to definite erythema was observed on all
treated rabbits. There was a reactional cutaneous dryness and a slight decrease in skin suppleness observed. The test sites
were observed at 1, 25, and 72 h after removing the pad.
CAMELLIA SINENSIS CATECHINS
There were no signs of irritation when EGCG (0.47 g in 3 ml distilled water) was administered to the clipped flanks
of male New Zealand White rabbits (n = 3) for 4 h under semi-occluded patch.32 The tests were conducted according to the
EC Commission Directive 92/69/EEC, B.4, ‘‘Acute Toxicity—Skin Irritation’’ and OECD guideline number 404 (OECD,
1992a). The dorsal fur of three male rabbits was removed with electric clippers 24 h before the administration of the test
material. Each rabbit was treated with 0.5 g of EGCG preparation (93.4% EGCG) dissolved in 0.3 ml distilled water and
applied to the skin of one flank using a semi-occlusive patch. After removing the patch, the skin was cleaned with water.
Skin reactions and irritation effects were assessed at approximately 1, 24, 48 and 72 h after patch removal. Adjacent areas of
untreated skin from each animal served as controls. There were no signs of toxicity observed.
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In a preliminary study for a guinea pig maximization test, an intradermal injection of 0.09% EGCG was found to be
the greatest tolerable dose.32 A grade 3 erythema was produced, but not necrosis. At 48 h of dermal exposure, there was no
reaction in the preliminary test at concentrations up to 50%.
Dermal – Human
CAMELLIA SINENSIS LEAF WATER
In a patch test (n = 10) of a mascara containing camellia sinensis leaf water (30%), there were no signs of irritation
at 30 min, and 24 and 48 h after the removing the patch.71 The test substance was administered to the inner side of the upper
arm for 24 h.
In a trial of an ointment containing camellia sinensis catechins (10% and 15%) for the treatment of anogenital warts,
there was no irritation or other adverse effects, reported.72 The ointment was administered three times per day for up to 16
weeks. No adverse effects were reported during treatment, or during the 12-week follow-up, and the ointment was reported
to be well tolerated.
When C. sinensis preparations (DER ranging from 1/1000 - ≥1/10; 0.1% - >10%) were used in dermal applications,
the following were among the adverse effects: erythema, pruritus, irritation/burning, pain, ulcer, edema, induration, and
vesicles.24 A full list of reported effects is provided in Table 9.
Mucosal
CAMELLIA SINENSIS CATECHINS
Intravaginal administration of an ointment containing camellia sinensis catechins (15%) to pregnant SD rats (n = 25)
from gestation day 6 to the end of lactation caused ulceration and erosion of the vaginal mucosa with inflammation for the
duration of treatment.66 The control group (no catechins) did not exhibit damage to the vaginal mucosa. The effects resolved
when treatment stopped.
Ocular
CAMELLIA SINENSIS LEAF EXTRACT
Camellia sinensis leaf extract (100%; 0.1 mL) administered to the lower conjuctival sac of the right eye of albino
New Zealand rabbits (n = 3) was a slight ocular irritant.73 There was slight irritation of the conjuctiva at 1 h; there were no
iris lesions. Two rabbits had a very slight superficial epithelial attack of the cornea. All signs of irritation were resolved
within 24 h. The test substance was a cold extract of green tea using water/propylene glycol (10% dry plant material) and
prepared in the same manner as that used to prepare tea for drinking. It was provided to the laboratory as a brown liquid.
The eyes were examined 1 h after instillation and 1, 2, and 3 days later.
The above experiment was repeated with an extract of black tea (0.1 g), provided to the laboratory as a brown
powder, with the same conclusion.74 There was a slight irritation of the conjuctiva observed at 1h; there were no lesions of
the iris. All rabbits had a slight epithelial attack of the cornea. All signs of irritation were resolved within 48 h.
CAMELLIA SINENSIS CATECHINS
The administration of EGCG preparation (0.093 g EGCG; 0.1 g) into the eye of a single female New Zealand White
rabbit resulted in moderate to severe irritation including reddened conjunctivae and sclera, discharge and chemosis.32 A
slight to moderate corneal opacity affecting the whole area of the cornea was observed up to 72 h after administration of the
test material. No damage to the iris, and no corrosion or staining of the eye by EGCG was observed throughout this study.
The test was done in compliance with OECD guideline number 405. Both eyes of the rabbits were examined at the beginning
of the study. The lids were briefly held together after administration; the eyes were not rinsed. The animal was observed for
ocular irritancy for 17 days. Because EGCG was suspected to be an ocular irritant, a single animal was treated first and
observed to recovery. Based on the results from this preliminary study, no additional rabbits were tested.
Sensitization
Dermal – Non-Human
CAMELLIA SINENSIS CATECHINS
In a sensitization assay using female GOHI (SPF) guinea pigs (n = 6), camellia sinensis catechins (5%, 10%, 30% in
ethanol; 100 µL/8 cm2; 4%, 8%, 24% EGCG) was sensitizing at challenge (0%, 1%, 3%, 5%, and 10%) as well as at a second
challenge (0%, 0.1%, 0.5%, 1%, 3%, 5% and 10%) two weeks later.32 The skin sensitization assay was performed using a
procedure adopted from OECD guideline number 406 (OECD, 1992b). During the induction phase of the assay, an EGCG
preparation (80% EGCG) was applied to the shaved right flanks of the guinea pigs 5 days/week for 4 weeks. Control animals
were treated with ethanol. Treatment sites were left open between applications. During induction, new treatment sites were
chosen whenever the irritation became considerable. Immediately following the induction period, the guinea pigs were
challenged with EGCG (25 µL/2 cm2 on the left flank). During the induction period the guinea pigs were observed for signs
of erythema and edema on each test site. Challenge reactions were assessed at 24 and 48 h after application.
Irritation responses increased throughout the induction period starting with the fifth application; the 30% group had
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the greatest frequency of reactions. Erythema became evident in the 10% and 5% groups after the 13th and 16th
administrations, respectively. In the 10% group, a slight erythema was observed in 2/6 guinea pigs after the 13th application,
with all guinea pigs showing similar signs by the 16th application. For the 5% group, erythema was observed only for 3 days
in 1/6 guinea pigs. Both EGCG preparation elicited positive effects in the test groups during the challenges.
Control animals showed no response after the first challenge; one or two of the six control guinea pigs had slight or
well defined erythema after the second challenge with 0.8% or higher EGCG. Although there was a positive dose–response
effect for the challenge, it did not clearly correlate to the induction doses. There were a greater number of reactions in the 5%
induction group (6 at 24h, 5 at 48 h) than in the 30% induction group (2 at 24 h, 1 at 48 h). No mortalities or symptoms of
systemic toxicity were observed in any of the guinea pigs, and body weights of the test animals were in the same range as
those of the controls during the study period.32
In a maximization test using female Himalayan strain albino guinea pigs (n = 10; control n = 5), camellia sinensis
catechins (0.1% in distilled water; 0.1 ml; 90% EGCG) was a sensitizer.32 All guinea pigs had grade 3 or 4 erythema
following challenge by intradermal injection of the test material and/or Freund’s Complete Adjuvant. Grade 1 erythema was
observed following the first test challenge in 3/10 in the test group and 0/5 in the control group. In a second challenge 1
week later, 9/10 in the test group showed stronger (grade 2) erythema. No mortalities or signs of systemic toxicity were
observed in any of the guinea pigs and body weights of the test group were in the same range as those of the controls during
the study period.
Dermal – Human
CAMELLIA SINENSIS LEAF WATER
In an HRIPT (n = 110) of a mascara containing camellia sinensis leaf water (30%), there were no signs of irritation
or sensitization.75
Phototoxicity
CAMELLIA SINENSIS LEAF EXTRACT
There were no signs of erythema on treated sites on the forearms of subjects (n = 6) treated with camellia sinensis
leaf extracts (10%; in the form of green or black tea) then exposed to UVA, B, and C.76 Freeze-dried green and black tea
extracts were used to make gels with 1% carbomer solution and sodium hydroxide. These were administered to a 4 cm2 area.
The controls were an untreated area and an area treated with just the gel. The arms were then exposed to UVA/UVB/UVC
(UVA 4550 µW/cm2; UVB = 2800 µW/cm2; UVC = 500 µW/cm2) for 2.5 min. Erythema was observed in the control and
carbomer treated sites.
Anti-Phototoxicity
CAMELLIA SINENSIS CATECHINS
Topical treatment with green tea polyphenols (3 mg/2.5 cm2 in acetone) on human skin reduced the UVB induction
of cyclobutane pyrimidine dimer formation and erythema in a dose-dependent manner.77 The polyphenols consisted of EC at
6%, EGC at 5%, EGCG at 65%, and ECG at 24%. Green tea polyphenols were administered to the buttocks of Caucasian
subjects (n = 6) 20 min before the skin was exposed to 0.5%, 1.0%, 2.0%, or 4.0% of the previously established minimal
erythema dose. The test sites were examined and skin punch biopsies taken 24 h after UVB treatment. Cyclobutane
pyrimidine dimers and erythema were reduced in the treated sites exposed to 1.0%, 2.0, and 4.0% of a minimal erythema
dose of UVB in a dose-dependent manner.
Metalloproteinase activity in cultured fibroblasts and keratinocytes decreased when incubated in EGCG (0.01, 0.1
μM in propylene glycol:ethanol 3:7) for 24 h before exposure to UVA radiation.78 This indicated possible protection of the
cells by EGCG from oxidative stress from UVA exposure. An artificial skin was prepared using human keratinocytes and
dermal fibroblasts on a lattice of bovine type I collagen. The skin was incubated in EGCG for 24 h and washed. The skin
was exposed to UVA (340 – 400 nm; 20 J/cm2; duration not provided) 6 h later. Supernatant was collected 24 h after
irradiation and analyzed.
OTHER REVIEWS
In a safety assessment of C. sinensis as green tea used in dietary supplement products, the U.S. Pharmacopeia
Dietary Supplement Information Expert Committee concluded that when supplements containing concentrated green tea
extracts are used and formulated appropriately, there are no significant safety issues provided a caution statement is included
in the labeling section.79 The caution statement warns of the potential of liver damage when concentrated green tea
supplements are consumed on an empty stomach. This does not apply to C. sinensis as a beverage.
There are several reviews regarding the protective effects of green tea extracts and its catechins, especially EGCG,
against chemical carcinogens.43,80-83
According to Yang et al.81, there are more than 133 studies published from 1991 to 2008 on this topic (Table 10).
Inhibitory effects of tea and/or tea constituents on lung, oral, stomach, intestine, dermal, prostrate, breast, liver, bladder,
pancreas, and thyroid cancers were found.
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SUMMARY
This is a safety assessment of Camellia sinensis (tea)-derived cosmetic ingredients. These ingredients function
mostly as antioxidants and skin-conditioning agents – miscellaneous. Because tea is ingested in food and drink, this safety
assessment does not address oral toxicity but is primarily focused on the potential for irritation and sensitization.
The constituents of C. sinensis include amino acids, carotenoids, catechins, enzymes, flavonoids (including
flavanols and flavonols), and glycosides. The concentrations of these constituents in plant parts is influenced by growing
conditions, location, soil conditions, and processing.
Camellia sinensis leaf extract was reported to be used in 1011 leave-on, 710 rinse-off, and 35 bath cosmetic
products; it was used up to 3% in leave-on products, 1% in rinse-off products, and up to 0.1% in bath products. Camellia
sinensis leaf was reported to be used in 38 leave-on, 14 rinse-off, and 1 bath product; it was used up to 97% in tea bags for
the eyes and up to 0.05% in bubble baths. Camellia sinensis leaf powder was reported to be used in 7 leave-on and 8 rinseoff products; it was used up to 50% in leave-on products and up to 0.01% in rinse-off products. Camellia sinensis leaf water
was reported to be used in 26 leave-on and 11 rinse-off products; it was used up to 30% in mascara. Camellia sinensis seed
oil was reported to be used in 33 leave-on and 6 rinse-of products; it was used up to 0.01% in leave-on products and up to 1%
in rinse-off products. Camellia sinensis leaf oil was reported to be used in 24 leave-on products and 9 rinse-off products.
Camellia sinensis seed extract was reported to be used in leave-on products up to 0.1% and in rinse-off products up to
0.0013%.
The FDA considers C. sinensis to be GRAS for use as a food additive.
Catechins from camellia sinensis leaf extract penetrated pig ear skin as did caffeine. EGCG penetrated mouse skin.
Camellia sinensis leaf extract exhibited antimicrobial properties towards multiple bacterial species and woundhealing properties.
Camellia sinensis extract was not cytotoxic to rat pheochromocytoma cells up to 100 μg/mL but induced apoptosis
at 400 and 800 μmol/L to neonatal human dermal fibroblasts.
The oral LD 50 for rats was > 2 g/kg for camellia sinensis leaf extract as both green and black tea. The dermal LD 50
of EGCG was > 1860 mg/kg for rats. There was slight to moderate erythema observed.
Reproduction and developmental studies of an ointment that contained up to 15% camellia sinensis catechins were
conducted. In oral studies, there were increased resorptions at 1000 mg/k/d in rats. In subcutaneous studies, the test
substance was not well tolerated; subcutaneous lesions with necrosis developed. There were spontaneous abortions,
increased resorptions, and increased fetal malformation as low as 12 mg/kg/d. Intravaginal administration up to 0.15 mL/d
had fewer adverse effects.
Camellia sinensis extract had no adverse effects when orally administered to pregnant rats up to 1336 mg/mL/d in
drinking water. In a two-generation study, camellia sinensis catechins up to 12000 ppm in feed caused no clinical signs and
no effects to embryo/fetal survival, fetal weights, or sex ratios. The offspring of the high-dose group had reduced the growth
rates, and there was an increase in pup loss. While there were some reduced organ weights, histological examination
revealed no abnormalities. The NOAEL was 200 mg/kg/d EGCG.
Catechins were not mutagenic in multiple in vitro and in vivo assays including Ames test (up to 5000 µg/plate),
mouse micronucleus assays (up to 2000 mg/kg), and micronucleus assays. A polyphenol mixture was lethal at 2000 mg/kg/d
to mice. Mixed results were reported in a mouse lymphoma assay at concentrations > 100 µg/mL.
Camellia sinensis extract at 500 mg/kg/d was not carcinogenic to pS3 mice after 26 weeks.
Camellia sinensis leaf extracts, that contained 10% dry green or black tea, were not dermally irritating to rabbits.
Camellia sinensis leaf extract at 100% caused no adverse effect to the skin of burned rabbits. Camellia sinensis catechins
were not irritating to rabbits with intact skin at 0.47 g.
There were no adverse effects in a patch test of mascara containing camellia sinensis leaf water at 30%. There were
no adverse effects in a trial of an ointment containing camellia sinensis catechins at 10% and 15%.
C. sinensis preparations with > 10% plant material caused erythema, pruritus, irritation/burning, pain, ulcer, edema,
induration, and vesicles in dermal tests.
The intravaginal administration of an ointment containing camellia sinensis catechins at 15% caused ulceration and
erosion of the vaginal mucosa with inflammation for four weeks.
Camellia sinensis leaf extracts from green or black tea were slight ocular irritants. The administration of a
preparation containing 0.093% EGCG into the eye of a single rabbit resulted in moderate to severe irritation including
reddened conjunctivae and sclera, discharge and chemosis.
Camellia sinensis catechins were sensitizing to guinea pigs at 5%. In another guinea pig test, camellia sinensis
catechins was a sensitizer at 0.1%.
In an HRIPT of a mascara product containing camellia sinensis leaf water at 30%, there were no signs of irritation or
sensitization
There was no signs of erythema on treated sites on the forearms of subjects treated with 10% camellia sinensis leaf
extract in the form of green or black tea then exposed to UVA and B. Topical treatment with green tea polyphenols at 3
mg/2.5 cm2 to human skin reduced the UVB induction of cyclobutane pyrimidine dimer formation and erythema in a dosedependent manner. Metalloproteinase activity in cultured fibroblasts and keratinocytes decreased when incubated in EGCG
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at 0.01 and 0.1 μM for 24 h before exposure to UVA radiation.

DISCUSSION
The Discussion will be developed at the December CIR Expert Panel meeting.
CONCLUSION
The Conclusion will be developed at the December CIR Expert Panel meeting.
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TABLES AND FIGURES
Table 1. Definitions and functions of Camellia s.-derived ingredients in this report.
Ingredient CAS No.
Camellia Sinensis Leaf Extract
84650-60-2

Definition
The extract of the leaves of Camellia sinensis.

Camellia Sinensis Catechins
Camellia Sinensis Flower Extract

A mixture of catechins obtained from the leaves
of Camellia sinensis.
The extract of the flowers of Camellia sinensis.

Camellia Sinensis Flower/Leaf/Stem Juice
1196791-49-7
Camellia Sinensis Leaf

The juice expressed from the flowers, leaves and
stems of Camellia sinensis.
The leaf of Camellia sinensis.

Antioxidant

Camellia Sinensis Leaf Oil
68916-73-4
Camellia Sinensis Leaf Powder

The oil derived from the leaves of Camellia
sinensis.
A powder derived from the dried, ground leaves
of Camellia sinensis.
An aqueous solution of the steam distillate
obtained from the leaves of Camellia sinensis.
The extract of the roots of Camellia sinensis.

Antioxidant; skin-conditioning agent miscellaneous
Exfoliant

The powder obtained from the dried, ground
seedcoats of Camellia sinensis.
The extract of the seeds of Camellia sinensis.

Skin conditioning agent – miscellaneous

The oil expressed from the seeds of Camellia
sinensis.
The powder obtained from the dried, ground
seeds of Camellia sinensis.
The hydrolysate of Camellia Sinensis Leaf (q.v.)
derived by acid, enzyme or other method of
hydrolysis.
The hydrolysate of Camellia Sinensis Seed
Extract derived by acid, enzyme or other method
of hydrolysis.

Skin-conditioning agent – humectant; skinconditioning agent; occlusive
Antioxidant; skin-conditioning agent –
miscellaneous
Skin-conditioning agent – humectant

Camellia Sinensis Leaf Water
Camellia Sinensis Root Extract
Camellia Sinensis Seedcoat Powder
Camellia Sinensis Seed Extract
Camellia Sinensis Seed Oil
Camellia Sinensis Seed Powder
Hydrolyzed Camellia Sinensis Leaf

Hydrolyzed Camellia Sinensis Seed Extract

Function
Antifungal agent; antimicrobial agent;
antioxidant; cosmetic astringent; fragrance
ingredient; light stabilizer; oral care agent; skin
protectant; skin-conditioning agent – emollient;
skin-conditioning agent – humectant; skinconditioning agent - miscellaneous
Antioxidants
Skin-conditioning agents – miscellaneous

Skin-conditioning agent – miscellaneous

Fragrance ingredient
Skin-conditioning agent – miscellaneous

Skin-conditioning agent – humectant

Antioxidant; skin protectant; skin-conditioning
agent - miscellaneous

Table 2. Constituent groups of fresh green C. sinensis leaf.3
Constituent
Flavonols
Flavonols and flavonol glycosides
Polyphenolic acids and depsides
Other polyphenols
Caffeine
Theobromine
Amino acids
Organic acids
Monsaccharides
Polysaccharides
Cellulose
Protein
Lignin
Lipids
Chlorophyll and other pigments
Ash
Volatiles

% of dry weight
25.0
3.0
5.0
3.0
3.0
0.2
4.0
0.5
4.0
13.0
7.0
15.0
6.0
3.0
0.5
5.0
0.1
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Table 3. Constituents of concern in C. sinensis.
Constituent
Linalool
Quercetin

Effects
Dermal sensitizer. Safe at up to 4.3% (20% in a consumer fragrance)
Positive genotoxic effect in an Ames assay
Consistently genotoxic in in vitro tests and in some in vivo studies of i.p.
exposures, but was consistently nongenotoxic in oral exposure studies

Table 4. Constituent groups in medical grade Camellia sinensis extract.15,24-28
Constituent group
Constituent
Concentration (%)
Methylxanthines

Caffeine
Theophylline
Theobromine

2.5-4.2
0.02-0.04
0.15-0.2
10-25

Flavanols (flavan-3-ols)
Monomers (catechins)
(-)-epicatechin (EC)
(-)-epicatechin-3-O-gallate (ECG)
(-)-epigallocatechin (EGC)
(-)-epigallocatechin-3-O-gallate (EGCG)
Dimers (theaflavins)
Theaflavin
Theaflavin 3-gallate
Theaflavin 3-O-gallate
Theaflavin3,3-O-digallate
Flavonols
Quercetin (and its glycosides)
Kaempferol (and its glycosides)
Myricetin (and its glycosides)
Flavones
Apigenin
Luteolin
Phenolic acids

Amino acids
Therpene saponins (theafolia saponins)

Chlorogenic acid
Gallic acid
Theogallin
Theanine (5-N-ethyl glutamine)
18 other amino acids
Aglycones
Barringtogenol C
R1-barringenol
And others

Polysaccharides
Proanthocyanidins (tannins)
Vitamins

3

13

Ascorbic acid
α-Tocopherol
Other compounds
Fluoride
Chlorophyll
Organic acids
Constituent group
Elements

Constituent
Copper
Iron
Nickel
Sodium
Potassium
Magnesium
Calcium
Zinc
Chromium

Concentration (ppm)
270
13040
1340
1.800
262
30,800
13,750
630.0
10.0

Reference
84
85
86
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Table 5. Phenolic composition of green and black tea.50
Constituent
Catechins
Flavonols
Other flavonoids
Theagallin
Gallic acid
Quinic acid
Theanine
Methylxanthines
Theaflavins
Thearubigins

Green tea (%w/w)
30-42
5-10
2-4
2-3
0.5
2.0
4-6
7-9
-

Black tea (%w/w)
3-10
6-8
8-11
3-6
12-18

Table 6. Frequency of use according to duration and exposure of C. sinensis-derived ingredients. The Council is
conducting a survey or the concentration of use for the ingredients added to this report.38,39
Use type

Total/range
Duration of use
Leave-on
Rinse-off
Diluted for (bath)
use
Exposure type
Eye area
Incidental
ingestion
Incidental
Inhalation-sprays
Incidental
inhalation-powders
Dermal contact
Deodorant
(underarm)

Maximum
Concentration
Uses
(%)
Camellia sinensis leaf
extract1
1756
0.00002-3

Uses

Maximum
Concentration
(%)

Camellia sinensis leaf
53
0.05-97

Uses

Maximum
Concentration
(%)

Camellia sinensis leaf oil
33
NR

Maximum
Concentration
Uses
(%)
Camellia sinensis leaf
powder
16
0.005-50

1011
710

0.0002-3
0.0002-1

38
14

97

24
9

NR
NR

7
8

0.005-50
0.01

35

0.0001-0.1

1

0.05

NR

NR

NR

NR

129

0.0002-0.87

6

97e

NR

NR

1

0.3

31

0.001-0.14

NR

NR

5

NR

NR

NR

76

0.0001-0.22

1

NR

NR

NR

1

NR

10

0.0003-0.0037

NR

NR

1

NR

NR

NR

51

0.05-97

20

NR

16

0.005-50f

0.0055-0.023

NR

NR

NR

NR

NR

NR

2

NR

8

NR

NR

NR

NR
NR

NR
NR

NR
NR

NR
NR

NR
NR

NR
NR

1412
9

b

d

0.0002-3

c

Hair-noncoloring

263

Hair-coloring
Nail
Mucous
Membrane
Baby

42
1

0.0000550.0063a
0.003-0.006
0.00002-0.53

364

0.0001-1

1

0.05

10

NR

9

0.01

5

NR

NR

NR

1

NR

NR

NR

Total/range
Duration of use
Leave-on
Rinse-off
Diluted for (bath)
use
Exposure type
Eye area
Incidental
ingestion
Incidental
Inhalation-sprays
Incidental
inhalation-powders
Dermal contact
Deodorant
(underarm)
Hair-noncoloring
Hair-coloring
Nail
Mucous
Membrane
Baby

Camellia sinensis leaf
water
37
30

Camellia sinensis seed
extract
0.001-0.1

Camellia sinensis seed oil
39
0.001-1

26
11

30
NR

NR
NR

0.001-0.1
0.001-0.0013

33
6

0.01
0.001-1

NR

NR

NR

NR

NR

NR

5

30

NR

NR

10

NR

NR

NR

NR

NR

3

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

1

NR

36

NR

NR

0.001-0.1

34

0.01-1g

NR

NR

NR

NR

NR

NR

1
NR
NR

NR
NR
NR

NR
NR
NR

NR
NR
NR

2
NR
NR

0.001
NR
NR

NR

NR

NR

0.0013

5

1

NR

NR

NR

NR

NR

NR
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“Green tea” and “green tea extract” are not INCI names of cosmetic ingredients but were listed in the VCRP. Since these are technical
names for camellia sinensis leaf extract, these total were combined with this ingredient.
NR = Not Reported; Totals = Rinse-off + Leave-on Product Uses.
Note: Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure type uses may not equal the
sum total uses.
a
hair spray pump
b
Other oral hygiene product that is ingestible
c
0.0055%-0.023% – not a spray product; 0.0055% – spray product
d
Face and neck product – 0.0001%-2%, not a spray product
Body and hand – 0.00008%-3%, not a spray product; 0.0005%, spray product
Foot powders and sprays – 0.22%, spray product
Moisturizing – 0.0007%-0.5%, not a spray product
Night product – 0.001%-0.02%, not a spray product
Suntan gels, creams, and liquids – 0.018%-0.2%, not a spray product; 0.07%, pump spray product
e
Tea bags for the eyes
f
50% in a professional product that is diluted for use
g
0.01% in face and neck products and body and hand products, not spray products

Table 7. Reproductive and developmental studies submitted to the FDA for the approval of an ointment containing 15%
polyphenols.66
Species (n); administration
Pregnant rats (6-7); 0, 125, 250, 500, 750, 1000
mg/kg ointment in water (assume by gavage) on
gestation days 6-15
Sprague-Dawley (27); 0, 250, 500, 1000 mg/kg
ointment on gestations days 6-18 by gavage
Rabbits (not provided); 0, 62.5, 125, 250, 500,
1000 mg/kg ointment on gestations days 6-18 by
gavage
White rabbits (not provided); 0, 100, 300, 1000
mg/kg ointment on gestations days 6-18 by
gavage
Rabbits (6); 0, 37.5, 150 mg/kg/d on gestation
days 6-19

Rabbits (at least 6); 0,4, 12, 36 mg/kg/d on
gestation days 6-19

Sprague-Dawley rats (25); 0.15 ml administered 4
days before mating through gestation day 17
Rats (25); 0.05, 0.10, 0.15 mL/d administered
gestation day 6 - weaning

Results
Oral
Complete resorptions in 2/6 dams in the highest dose group. No other treatment related effects.

Body weight gains were reduced in all treatment groups compared to controls (14%, 7%, 10%,
respectively). No effects on fertility, embryo/fetal development.
No treatment related effects observed.

Mortality due to gavage trauma. Body weight gains were reduced in the low- and high-treatment
groups (-31%, +10%, 84%, respectively). Feed consumption was reduced in the high-dose group. No
effects on fertility, embryo/fetal development.
Subcutaneous
High-dose group- irritation with severe subcutaneous lesions/necrosis at injection sites. Treatment was
discontinued after 6 days. One rabbit aborted. There was body weight loss, reduced feed consumption,
and embryonic resorptions. Two fetuses from separate litters had umbilical hernia (one with
hyperflexed limb), one fetus had a short tail.
Low-dose group-Local irritation, reduced body weight gain. Increased early and late resorptions,
Decreased corpora lutea, implants, litter size. No effect to fetal weights.
High-dose group-severe local irritation at injection sites, reduced weight gain and feed consumption,
reduced fetal weight. Abortions on gestation day 26. Reduced fetal weights. There were 3 malformed
fetuses from 2 litters. Number of corpora lutea, pre-implantation loss, number of implantations, and sex
ratios were similar to controls.
Mid-dose group- one abortion on last day of gestation. 6 fetuses (from 5 litters) were malformed. One
aborted fetus had a domed head. Number of corpora lutea, pre-implantation loss, number of
implantations, and sex ratios were similar to controls.
Low-dose group- Seven fetuses (from 4 litters) were malformed.
Control group had 3 malformed fetuses from 2 litters.
Blood tests show no accumulation of EGCG in the plasma during treatment.
Intravaginal
No adverse effect on reproductive ability or embryo/fetal development. There were no mortalities.
There were no differences in feed consumption.
4 rats in the high-dose group and 3 in the mid-dose groups died possibly due to parturition
complications. Dam in high-dose group killed after both pups died. There were no clinical signs
observed.
High-dose group-Increased stillborn pups (23 from 6 dams). There was reduced litter size and live birth
index.
There were no other treatment-related effects on pre- and –postnatal development.
Controls-5 stillborn pups from 3 dams
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Table 7. Reproductive and developmental studies submitted to the FDA for the approval of an ointment containing 15%
polyphenols.66
Species (n); administration
Rats (25); 0, 0.05. 0.10, 0.15 mL/rat/d
administered gestation day 6 – weaning. F1
generation were paired (25) and were mated
untreated

Results
F 0 - High-dose group-4 dams killed due to possible parturition complications. 20 dams delivered
successfully with 23 stillborn pups from 2 litters.
Mid-dose group-3 dams killed due to possible parturition complications. 22 dams delivered
successfully with 9 stillborn pups from 7 litters
Low-dose group-22 dams delivered successfully
Controls-5 stillborn pups from 3 litters.
F 1 – No mortalities. One male in the mid-dose group was missing the tip of his tail and one female had
dental abnormalities. No clinical signs, body weight gains, pinna unfolding, incisor eruption, eye
opening, surface righting, gripping pupillary and auditory reflex, age of vaginal opening, and balanopreputial separation were normal. Water maze field tests were normal. All mating and fertility
parameters were normal.

Table 8. Mutagenicity studies of C. sinensis extracts and constituents.
Assay
Ames test (S. typhimurium strains
TA98, TA100, TA1535, TA1537
and E. coli WP2uvrA);
Ames test (S. typhimurium strains
TA97, TA98, TA100, TA102)
Ames test (S. typhimurium strains
TA97, TA98, TA100, TA102,
TA1535)
Mouse lymphoma assay

Mouse lymphoma assay

Mouse lymphoma assay

Mouse lymphoma assay

Mouse micronucleus assay (n =
5/sex)
Mouse micronucleus assay (n =
5/sex)
Big blue mutation assay SwissWebster mice (n = 7/sex)

Micronucleus assay diet study using
CD-1 mice (6/sex)
Micronucleus assay intravenous
study using Wistar rats (5/sex)
Micronucleus assay intraperitoneal
study using Sprague-Dawley rats
(7/sex)

Ingredient/constituent (concentration)
In vitro
Polyphenol mixture containing 51.4% EGCG
and 4 other catechins (0-5000 μg/plate in
sterile water); Metabolic activation at 4% and
10%
Camellia sinensis flower extract (0.008, 0.04,
0.1, 1.0, 5.0 mg/plate; water extract) with and
without metabolic activation
EGCG (88.1%-95% pure) (50-5000µg/plate)
with and without metabolic activation
Polyphenol mixture containing 51.4% EGCG
and 4 other catechins (0-625 μg/mL in sterile
water)
Polyphenol mixture containing 51.4% EGCG
and 4 other catechins (0-500 μg/mL without;
0-625 with metabolic activation in sterile
water)
EGCG (77% pure) with and without
metabolic activation
Polyphenol mixture (0, 87, 155, 276, 492,
878, 1568, 2800, 5000 µg/mL) with and
without metabolic activation
In vivo
Polyphenol mixture containing 51.4% EGCG
and 4 other catechins (0-1500 mg/kg) by
gavage
EGCG (91.9% pure) (500, 1000, 2000
mg/kg) by gavage
Polyphenol mixture containing 51.4% EGCG
and 4 other catechins (0, 500, 1000, 2000
mg/kg/d for 28 d) by gavage. Necropsied 28
days after final dose. Tissues analyzed for
mutations.
EGCG (80% pure) (4200, 8400, 12600 ppm in
feed)
EGCG (92.6% pure) (15, 25, 50 mg/kg/d
intravenously for 2 days
Polyphenol mixture (0, 8500 mg/kg). Bone
marrow sampled 24 and 48 h after treatment

Results

Reference

Not mutagenic with or without metabolic
activation. Not cytotoxic.

87

Not mutagenic with or without metabolic
activation.

88

Not mutagenic with or without metabolic
activation.

89

Not mutagenic with or without metabolic
activation. Cytotoxic at ≥375 μg/mL.

87

Mutagenic at ≥164 μg/mL without metabolic
activation; mutagenic at ≥375 μg/mL with
metabolic activation. Cytotoxic at ≥500 μg/mL.

87

Not mutagenic without metabolic activation up to
100 µg/mL; mutagenic ≥ 125 µg/mL with
metabolic activation
Not mutagenic with or without metabolic
activation.

89

Not mutagenic

87

Not mutagenic

89

No increase in cII mutant frequencies in the
livers, lungs, and spleen tissues at 500 and 2000
mg/kg.
Mice died during treatment in the 2000 mg/kg
group and were not analyzed.
No increase in frequency of micronucleated
polychromatic erythrocytes
No increase in frequency of micronucleate
polychromatic erythrocytes
No increase in frequency of micronucleate
polychromatic erythrocytes

87

66

89

89

66
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Table 9. Dermal reactions to C. sinensis application in ointments for dermal treatment of genital and perianal warts.24
DER
≥ 1/10

≥1/100 – 1/10

Very common
Local reactions at the application site
including erythema, pruritus,
irritation/burning, pain, ulcer, edema,
induration and vesicles

Common

Local reactions at the application site
including exfoliation, discharge, bleeding
and swelling

≥1/1,000 - ≤100

Local reactions at the application site
including discoloration, discomfort,
dryness, erosion, fissure, hyperesthesia,
anesthesia, scar, nodule, dermatitis,
hypersensitivity, local necrosis, papules,
and eczema
Application site infection, application site
pustules, herpes simplex, infection,
pyoderma, staphylococcal infection,
urethritis, vaginal candidiasis,
vulvovaginitis and vulvitis

≥1/1,000 - ≤100

DER = drug/extract ratio

Table 10. The number of published studies discovered in a PubMed search (19652008) for the carcinogenicity inhibitory effect of green tea extracts and its catechins
in animal models.81
Organ/tissue
Lung
Oral cavity
Esophagus
Stomach
Small intestine
Colon
Skin
Prostate
Breast
Liver
Bladder
Pancreas
Thyroid

Uncommon

Inhibitory effect
(xenograft studies)
20 (1)
6
4
9
8
11 (3)
27 (1)
4 (5)
10 (8)
7
3 (1)
2 (2)
1

No inhibitory effect
2
0
0
0
1
6
0
0
0
1
0
0
0
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MEMORANDUM

To:

CIR Expert Panel and Liaisons

From:

Lillian C. Becker, M.S.
Scientific Analyst and Writer

Date:

November 15, 2013

Subject:

Camellia sinensis – Derived Ingredients As Used In Cosmetics

Unpublished data have been submitted by the Personal Care Products Council.
Data1 Includes:
1) Patch test results for a mascara containing 30% camellia sinensis leaf water
2) An RIPT of the same mascara
Data2 presents the results of the Concentration of Use Survey.
Data3 is a table of constituents from Dr. Duke.
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Dr. Duke’s list of constituents in C. sinensis
Constituent

Plant part

(+)-CATECHIN

Anther

CAFFEINE

Anther

JASMONIC-ACID

Anther

JASMONIC-ACID-METHYL-ESTER

Anther

THEANINE

Anther

THEOBROMINE

Dr. Duke’s list of constituents in C. sinensis
Amount
(ppm)

Plant part

Amount
(ppm)

(-)-EPIGALLOCATECHIN-3-O-PCOUMAROATE

Leaf

38.4-83.3

(-)-EPIGALLOCATECHINGALLATE

Leaf

(-)-EPIGALLOCATECHINGALLATE

Leaf

4870054300

(-)-GALLOCATECHIN-GALLATE

Leaf

1880

(-)-QUINIC-ACID

Leaf

(+)-CATECHIN

Leaf

Constituent

54300

GALLATE
0.1

1600029000

Anther

THEANINE

Cotyledon

GIBBERELLIN-A-1

Endosperm

GIBBERELLIN-A-19

Endosperm

GIBBERELLIN-A-20

Endosperm
Endosperm

(+)-EPIGALLOCATECHINGALLATE

Leaf

GIBBERELLIN-A-3
GIBBERELLIN-A-38

Endosperm

(+)-GALLOCATECHIN

Leaf

2100

GIBBERELLIN-A-44

Endosperm

(DL)-GALLOCATECHIN

Leaf

12876

GIBBERELLIN-A-8

Endosperm

(R)-LINALOOL

Leaf

GIBBERELLIN-A-S

Endosperm

Leaf

ISOGIBBERELLIN-A-3

Endosperm

1,2,3-TRIMETHOXY-5-ETHYLBENZENE
1,2,3-TRIMETHOXY-5-METHYLBENZENE

Leaf

1,2,3-TRIMETHOXY-BENZENE

Leaf

1,2,4-TRIHYDROXY-BENZENE

Leaf

1,2,5-TRIHYDROXY-BENZENE

Leaf

1',2'-DIHYDRO-1',2'-EPOXY-BETAIONONE

Leaf

1',2'-DIHYDROXY-1',2'-THREOBETA-IONONE

Leaf

(-)-EPICATECHIN

Flower

CAFFEINE

Flower

THEOBROMINE

Flower

L-PIPECOLIC-ACID
EUGENOL

577

Fruit
Fruit
Essent. Oil

85.213200

(-)-EPIAFZELECHIN

Leaf

6

(-)-EPIAFZELECHIN-3-O-GALLATE

Leaf

37

(-)-EPICATECHIN

Leaf

96032500

1,2-DIMETHOXY-4-ETHYLBENZENE

Leaf

(-)-EPICATECHIN-3-GALLATE

Leaf

8200

Leaf

800

1,2-DIMETHOXY-4-METHYLBENZENE

Leaf

(-)-EPICATECHIN-3-O(3-OMETHYL)-GALLATE

1,2-DIMETHOXY-BENZENE

Leaf

(-)-EPICATECHIN-3-O(3-OMETHYL)-GALLATE

Leaf

70.6-96.2

1,3,4-TRIHYDROXY-BENZENE

Leaf

1,3,5-TRIHYDROXY-BENZENE

Leaf

(-)-EPICATECHIN-3-O-(4-OMETHYL)-GALLATE

Leaf

1,3-DIACETYL-BENZENE

Leaf

1,4,6-TRI-O-GAALLOYL-BETA-DGLUCOSE

Leaf

5

1,4,6-TRI-O-GALLOYL-BETA-DGLUCOSE

Leaf

100

1,4,6-TRI-O-GALLOYL-GLUCOSE

Leaf

5-10

1,4-DIACETYL-BENZENE

Leaf

1,5,5,9-TETRAMETHYL-BICYCLO(4,3,0)-NON-8-EN-7-ONE

Leaf

1-ALPHA-O-GALLOYL-4,6-(S)HEXAHYDROXY-DIPHENOYLBETA-D-GLUCOSE

Leaf

30

1-EPICATECHIN-GALLATE

Leaf

800016650

1-OCTANOL

Leaf

1-O-GALLOYL-4,6-(-)HEXAHYDROXY-DIPHENOYLBETA-D-GLUCOSE

Leaf

30

1-O-GALLOYL-4,6-(S)-

Leaf

16

16

(-)-EPICATECHIN-3-O-GALLATE

Leaf

30773180

(-)-EPICATECHIN-3-O-P-HYDROXYBENZOATE

Leaf

3.6

(-)-EPICATECHIN-GALLATE

Leaf

1590016600

(-)-EPIGALLOCATECHIN

Leaf

88031000

(-)-EPIGALLOCATECHIN-3,3'-DI-OGALLATE

Leaf

9

(-)-EPIGALLOCATECHIN-3,4'-DI-OGALLATE

Leaf

9

(-)-EPIGALLOCATECHIN-3GALLATE

Leaf

(-)-EPIGALLOCATECHIN-3-OCINNAMATE

Leaf

13.2

(-)-EPIGALLOCATECHIN-3-O-

Leaf

7140-
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Dr. Duke’s list of constituents in C. sinensis
Constituent

Plant part

Dr. Duke’s list of constituents in C. sinensis
Amount
(ppm)

HEXAHYDROXY-DIPHENOYLBETA-D-GLUCOSE

Constituent

Plant part

ARABINOPYRANOSIDEMYOINOSITOL

2,3-DIMETHYL-PYRAZINE

Leaf

2,4,5-TRIMETHYL-THIAZOLE

2-O-BETA-L-ARABINOSIDEMYOINOSITOL

Leaf

Leaf

2,4-DIMETHYL-ACETOPHENONE

Leaf

2-PHENYLETHANOL

Leaf

Leaf

2-PHENYL-PYRIDINE

Leaf

2,4-DIMETHYL-QUINOLINE

Leaf

Leaf

2,4-DIMETHYL-THIAZOLE

Leaf

3-(S)-7-DIMETHYL-OCTA-1,5,7TRIEN-3-OL

2,5-DIMETHYL-4-ETHYLTHIAZOLE

Leaf

3-(S)-7-DIMETHYL-OCTA-1,5-DIEN3,7-DIOL

Leaf

2,5-DIMETHYL-PYRIDINE

Leaf

3,4-DIMETHOXY-ACETOPHENONE

Leaf

2,5-DIMETHYL-THIAZOLE

Leaf

3,5-DIMETHYL-2-ETHYLPYRAZINE

Leaf

2,6,10,14-TETRAMETHYLPENTADECANE

Leaf

3,6-DIMETHYL-2-ETHYLPYRAZINE

Leaf

2,6,6-TRIMETHYL-CYCLOHEX-2EN-1,4-DIONE

Leaf

3-ETHYL-PYRIDINE

Leaf

2,6,6-TRIMETHYL-CYCLOHEX-2EN-1-ONE

Leaf

3-METHOXY-PYRIDINE

Leaf

3-METHYL-PENTAN-2-OL

Leaf

Leaf

3-METHYL-PYRIDINE

Leaf

Leaf

3-N-BUTYL-PYRIDINE

Leaf

Leaf

3-N-PROPYL-QUINOLINE

Leaf

24(S)-ETHYL-BRASSINONE

Leaf

Leaf

24-ETHYL-BRASSINONE

Leaf

3'-O-GALLATE-PRODELPHINIDINB-2

28-NORBRASSINOLIDE

Leaf

3-PHENYL-PYRIDINE

Leaf

2-ACETYL-FURAN

Leaf

4,8-DIMETHYL-QUINOLINE

Leaf

2-ACETYL-PYRIDINE

Leaf

Leaf

2-AMINO-5-(N-ETHYLCARBOXAMIDO)-PENTANOICACID

Leaf

4-ETHYL-7,11-DIMETHYLDODECA-TRANS-2-TRANS-6,1OTRIEN-1-AL
4-ETHYL-GUAIACOL

Leaf

2-ETHYL-3,5-DIMETHYLPYRAZINE

Leaf

4-GALLOCATECHOL

Leaf

4-METHOXY-BENZALDEHYDE

Leaf
Leaf

2,4-DIMETHYL-PROPIOPHENONE

2,6-DIEMTHYL-PYRAZINE
2,6-DIEMTHYL-PYRIDINE
2,6-DIMETHYL-QUINOLINE

120

2-ETHYL-3,6-DIMETHYLPYRAZINE

Leaf

4-METHYL-2-PHENYL-PENT-2-EN1-AL

2-ETHYL-5-METHYL-PYRAZINE

Leaf

4-METHYL-HEX-5-EN-4-OLIDE

Leaf

Leaf

4-METHYL-PYRIDINE

Leaf

Leaf

4-N-BUTYL-QUINOLINE

Leaf

2-ETHYL-PYRIDINE

Leaf

4-TERPINEOL

Leaf

2-HYDROXY-2,6,6TRIMETHYLCYCLOHEXYLIDEN-1ACETOLACTONE

Leaf

4-VINYL-PYRIDINE

Leaf

5-ISOPROPYL-HEPTAN-2-ONE

Leaf

5-METHYL-2-ETHYL-PYRAZINE

Leaf

2-METHYL-5-ETHYL-PYRIDINE

Leaf

5-METHYL-2-PHENYL-HEX-2-1-AL

Leaf

2-METHYL-6-ETHYL-PYRIDINE

Leaf

Leaf

2-METHYL-BENZALDEHYDE

Leaf

5-METHYL-2-PHENYL-HEX-2-EN-1AL

2-METHYL-BENZOTHIAZOLE

Leaf

5-METHYLCYTOSINE

Leaf

2-METHYL-PENTAN-3-OL

Leaf

5-METHYL-THIAZOLE

Leaf

2-METHYL-PYRIDINE

Leaf

6,10-DIMETHYL-UNDECAN-2-ONE

Leaf

2-METHYL-QUINOLINE

Leaf

Leaf

2-O-(BETA-LARABINOPYRANOSYL)MYOINOSITOL

Leaf

6,7-EPOXYDIHYDROTHEASPIRANE
6,8-DI-C-BETA-DARABINOPYRANOSYL-APIGENIN

Leaf

2-O-BETA-L-

Leaf

6-HYDROXY-

Leaf

2-ETHYL-6-METHYL-PYRAZINE
2-ETHYL-HEX-AN-1-OL

Amount
(ppm)

4000

4000

147.4

20
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Dr. Duke’s list of constituents in C. sinensis
Constituent

Plant part

Dr. Duke’s list of constituents in C. sinensis
Amount
(ppm)

Constituent

Plant part

Amount
(ppm)

BETA-DAMASCONE

Leaf

6-KETO-28-HOMOBRASSINOLIDE

Leaf

BETA-GAMMA-HEXENOL

Leaf

6-KETO-28-NORBRASSINOLIDE

Leaf

BETA-GLUCOGALLIN

Leaf

28.4

6-KETO-BRASSINOLIDE

Leaf

BETA-IONONE

Leaf

31

6-METHYL-2-ETHYL-PYRAZINE

Leaf

BETA-SESQUIPHELLANDRENE

Leaf

6-METHYL-QUINOLINE

Leaf

BETA-SITOSTEROL

Leaf

8-C-ASCORBYLEPIGALLOCATECHIN-3-OGALLATE

Leaf

21302230

BRASSINOLIDE

Leaf

0

BRASSINONE

Leaf

ACETALDEHYDE

Leaf

BUTAN-2-OL

Leaf

ACETOIN

Leaf

BUTYRALDEHYDE

Leaf

ACETONE

Leaf

BUTYROIN

Leaf

ADENINE

Leaf

CAFFEINE

Leaf

ALPHA-BETA-HEXENAL

Leaf

381093000

ALPHA-DAMASCONE

Leaf

CALCIUM

Leaf

327-2456

ALPHA-DIHYDROERGOSTEROL

Leaf

CAMELLIA-GALACTOGLUCAN

Leaf

ALPHA-IONONE

Leaf

CAMELLIAGENIN-A

Leaf

ALPHA-PINENE

Leaf

CAMELLIANIN-A

Leaf

ALPHA-SPINASTEROL

Leaf

CAMELLIANIN-B

Leaf

ALPHA-SPINASTEROLGENTIOBIOSIDE

Leaf

CAMELLIA-POLYSACCHARIDE

Leaf

Leaf

CAMELLIA-SINENSISPOLYSACCHARIDE-TSA

Leaf

ALPHA-TERPINEOL
ALUMINUM

Leaf

CAPROALDEHYDE

Leaf

ALUMINUM

Leaf

CAPROIC-ACID

Leaf

AMINO-ACIDS

Leaf

4000053000

CARBOHYDRATES

Leaf

AMMONIA

Leaf

400

CARVACROL

Leaf

ANILINE

Leaf

CASTASTERONE

Leaf

0.1

APIGENIN

Leaf

Leaf

45.4

ASCORBIC-ACID

Leaf

CATECHIN-(4-ALPHA-8)EPIGALLOCATECHIN

ASSAMICAIN-A

Leaf

58

Leaf

ASSAMICAIN-B

Leaf

77

CATECHIN-(4-ALPHA-8)EPIGALLOCATECHIN-3-GALLATE

ASSAMICAIN-C

Leaf

34

CATECHOL-TANNINS

Leaf

ASTRAGALIN

Leaf

CHLOROGENIC-ACID

Leaf

BARRIGENOL-R1

Leaf

CHLOROPHYLL

Leaf

BARRINGTOGENOL-C

Leaf

CINNAMIC-ACID

Leaf

BENZALDEHYDE

Leaf

CIS-BETA-OCIMENE

Leaf

BENZOIC-ACID

Leaf

CIS-JASMONE

Leaf

BENZOTHIAZOLE

Leaf

CIS-JASMONENE

Leaf

BENZOXAZOLE

Leaf

CITRAL-ALPHA

Leaf

BENZYL-ACETATE

Leaf

CITRONELLOL

Leaf

BENZYL-ALCOHOL

Leaf

COPPER

Leaf

BENZYL-BUTYRATE

Leaf

CRYPTOXANTHIN

Leaf

BENZYL-ETHYL-KETONE

Leaf

CYCLOHEXANONES

Leaf

BETA-CAROTENE

Leaf

CYSTEINE

Leaf

BETA-CARYOPHYLLENE

Leaf

CYSTINE

Leaf

BETA-CYCLOCITRAL

Leaf

D,L-CATECHIN

Leaf

BETA-DAMASCENONE

Leaf

DECA-TRANS-2-CIS-4-DIEN-1-AL

Leaf

DIHYDROTHEASPIRANE

11.2

690

27-84

536000590000

100000200000
5000

20

20

2664
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Dr. Duke’s list of constituents in C. sinensis
Constituent

Plant part

Dr. Duke’s list of constituents in C. sinensis
Amount
(ppm)

Plant part

Amount
(ppm)

EPIGALLOCATECHIN-3,5-DI-OGALLATE

Leaf

10

EPIGALLOCATECHIN-3-OGALLATE

Leaf

224

EPIGALLOCATECHIN-3-OGALLATE-(4-BETA-6)EPICATECHIN-3-O-GALLATE

Leaf

4.2

EPIGALLOCATECHIN-3-OGALLATE-(4-BETA-8)EPICATECHIN-GALLATE

Leaf

44

EPIGALLOCATECHIN-3-O-PCAFFEOATE

Leaf

2

EPIGALLOCATECHIN-3-O-PCOUMARATE

Leaf

83

EPIGALLOCATECHIN-GALLATE

Leaf

1660054300

EPIGALLOCATECHIN-GALLATE

Leaf

75000

EPITHEAFLAGALLIN

Leaf

6-74

EPITHEAFLAGALLIN-3-OGALLATE

Leaf

17-200

EPITHEAFLAVIC-ACID

Leaf

EPITHEAFLAVIC-ACID-GALLATE

Leaf

ETHER

Leaf

ETHYL-3-HYDROXY-BUTYRATE

Leaf

Constituent

DECA-TRANS-2-CIS-4-DIENE-1-AL

Leaf

DECA-TRANS-2-EN-1-AL

Leaf

DEGALLOYL-THEAFLAVONIN

Leaf

17.5

DEGALLOYL-THEASINENSIN-F

Leaf

1-2

DELTA-7-STIGMASTENOL

Leaf

DELTA-CADINENE

Leaf

DEXTRIN

Leaf

DIMETHYL-SULFIDE

Leaf

DIMETHYLXANTHINE

Leaf

DIPHENYLAMINE

Leaf

13011700

EO

Leaf

30-10000

EPIAFZELECHIN-3-O-GALLATE

Leaf

37-500

EPIAFZELECHIN-3-O-GALLATE-(4BETA-6)-EPIGALLOCATECHIN-3-OGALLATE

Leaf

5.6-11

EPICATECHIN

Leaf

14921250

EPICATECHIN-(4-BETA8)EPIGALLOCATECHIN-3-OGALLATE

Leaf

20.8

EPICATECHIN-3-(3-OMETHYLGALLATE)

Leaf

EPICATECHIN-3,5-DI-O-GALLATE

Leaf

4

ETHYL-ACETATE

Leaf

EPICATECHIN-3-O(3-O-METHYL)GALLATE

Leaf

71

ETHYL-LACTATE

Leaf

EPICATECHIN-3-O-(4-O-METHYL)GALLATE

Leaf

16

ETHYL-OCTANOATE

Leaf

ETHYL-PHENYLACETATE

Leaf

20

ETHYL-PYRAZINE

Leaf

5.8

FARNESOL

Leaf

FAT

Leaf

2000165000

FIBER

Leaf

87000300000

FLAVONOL-GLYCOSIDES

Leaf

500-4400

FLAVONOLS

Leaf

400

FLUORIDE

Leaf

188

FURFURYL-ALCOHOL

Leaf

GALEGINE

Leaf

GALLIC-ACID

Leaf

GALLOCATECHIN

Leaf

GALLOCATECHIN-(4-ALPHA-8)EPICATECHIN

Leaf

GALLOCATECHOL

Leaf

GERANIAL

Leaf

GERANIOL

Leaf

GERMANIUM

Leaf

GLUTAMINE

Leaf

GLYCINE

Leaf

GUAIACOL

Leaf

GUM

Leaf

EPICATECHIN-3-O-GALLATE

Leaf

47

EPICATECHIN-3-O-GALLATE-(4BETA-6)EPIGALLOCATECHIN-3-OGALLATE

Leaf

EPICATECHIN-3-O-GALLATE-(4BETA-8)EPIGALLOCATECHIN-3-OGALLATE

Leaf

3.6

EPICATECHIN-3-O-P-HYDROXYBENZOATE

Leaf

4

EPICATECHINEPIGALLOCATECHIN-(4-BETA-8)3-O-GALLOYL

Leaf

50

EPICATECHIN-GALLATE

Leaf

541744000

EPIGALLOCATECHIN

Leaf

10866.7

EPIGALLOCATECHIN-(4-BETA-8)EPICATECHIN-3-O-GALLATE

Leaf

28

EPIGALLOCATECHIN-3-(3-OMETHYL-GALLATE)

Leaf

197

EPIGALLOCATECHIN-3,3'-DI-OGALLATE

Leaf

3

EPIGALLOCATECHIN-3,4'-DI-OGALLATE

Leaf

3

EPIGALLOCATECHIN-3,5-DI-OGALLATE

Leaf

600

3500
37

2-2546
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Dr. Duke’s list of constituents in C. sinensis
Constituent

Plant part

Dr. Duke’s list of constituents in C. sinensis
Amount
(ppm)

Constituent

Plant part

Amount
(ppm)

HEPTAN-2-OL

Leaf

ISOVALERALDEHYDE

Leaf

HEPTAN-2-ONE

Leaf

ISOVITEXIN

Leaf

HEPTAN-3-OL

Leaf

JASMONE

Leaf

HEPTANAL

Leaf

JASMONIC-ACID-METHYL-ESTER

Leaf

HEPT-TRANS-2-EN-1-AL

Leaf

KAEMPFERITRIN

Leaf

HEX-1-EN-3-OL

Leaf

KAEMPFEROL

Leaf

520

HEXAN-2-OL

Leaf

KAEMPFEROL-3-0-RUTINOSIDE

Leaf

1010

HEXA-TRANS-2-CIS-4-DIEN-1-AL

Leaf

700-1330

Leaf

KAEMPFEROL-3-GLUCOSYL-(1-3)RHAMNOSYL-(1-6)-GALACTOSIDE

Leaf

HEX-CIS-3-EN-1-AL
HEX-CIS-3-EN-1-OL

Leaf

Leaf

HEX-CIS-3-EN-1-OL-ACETATE

Leaf

KAEMPFEROL-3-O-BETA-DRUTINOSIDE

HEX-CIS-3-EN-1-OL-BETA-DGLUCOSIDE

Leaf

KAEMPFEROL-3RHAMNOGLUCOSIDE

Leaf

HEX-CIS-3-EN-1-OL-BUTYRATE

Leaf

KAEMPFEROL-3-TRIGLUCOSIDE

Leaf

HEX-CIS-3-EN-1-OL-CAPROATE

Leaf

LEUCINE

Leaf

HEX-CIS-3-ENYL-FORMATE

Leaf

L-GALLOCATECHIN

Leaf

25974

HEX-CIS-3-ENYL-HEX-TRANS-2ENOATE

Leaf

L-GALLOCATECHIN-GALLATE

Leaf

79920

LIGNIN

Leaf

65000

Leaf

370

HEX-CIS-3-ENYL-PROPIONATE

Leaf

LIGUSTRAZINE

HEXENOIC-ACID

Leaf

LIMONENE

Leaf

Leaf

LINALOOL

Leaf

HEX-TRANS-2-EN-1-AL

Leaf

Leaf

HEX-TRANS-2-ENYL-ACETATE

Leaf

LINALOOL-OXIDE-(CISFURANOID)

HEX-TRANS-2-ENYL-BUTYRATE

Leaf

LINALOOL-OXIDE-(CISPYRANOID)

Leaf

HEX-TRANS-2-ENYL-FORMATE

Leaf
Leaf

LINALOOL-OXIDE-(TRANSFURANOID)

Leaf

HEX-TRANS-2-ENYL-HEXANOATE
HEX-TRANS-2-ENYL-PROPIONATE

Leaf

Leaf

HEX-TRANS-3-ENYL-2-METHYLBUTYRATE

Leaf

LINALOOL-OXIDE-(TRANSPYRANOID)
LINALOOL-OXIDE-A

Leaf

HEX-TRANS-3-ENYL-BUTYRATE

Leaf

LINALOOL-OXIDE-B

Leaf

HEX-TRANS-3-ENYL-HEX-CIS-3ENOATE

Leaf

LINALOOL-OXIDE-C

Leaf

LINALOOL-OXIDE-I

Leaf

HEX-TRANS-3-ENYL-PROPIONATE

Leaf

LINALOOL-OXIDE-II

Leaf

HEXYL-BUTYRATE

Leaf

LINALOOL-OXIDE-III

Leaf

HEXYL-FORMATE

Leaf

LINALOOL-OXIDE-IV

Leaf

HEXYL-PHENYLACETATE

Leaf

LINOLEIC-ACID

Leaf

HISTIDINE

Leaf

LINOLENIC-ACID

Leaf

HYPEROSIDE

Leaf

LUTEIN

Leaf

INDOLE

Leaf

LYCOPENE

Leaf

INOSITOL

Leaf

LYSINE

Leaf

IRON

Leaf

MAGNESIUM

Leaf

ISOAMYL-ACETATE

Leaf

MALIC-ACID

Leaf

ISOAMYL-ALCOHOL

Leaf

MANGANESE

Leaf

ISOBUTYL-ALCOHOL

Leaf

M-CRESOL

Leaf

ISOBUTYRALDEHYDE

Leaf

M-DIGALLIC-ACID

Leaf

ISOQUERCITRIN

Leaf

MENTHOL

Leaf

ISOSCHAFTOSIDE

Leaf

METHYL-AMINE

Leaf

ISOTHEFLAVIN

Leaf

METHYL-ETHYL-KETONE

Leaf

HEXOIC-ACID

189-1500

1820

4300

6-1984

2200
1200
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Plant part

Dr. Duke’s list of constituents in C. sinensis
Amount
(ppm)

Constituent

Plant part

Amount
(ppm)

METHYL-MERCAPTAN

Leaf

OCTA-TRANS-3-CIS-5-DIEN-2-ONE

Leaf

METHYL-OCTANOATE

Leaf

OCT-TRANS-2-ENOIC-ACID

Leaf

METHYL-PYRAZINE

Leaf

OLEIC-ACID

Leaf

METHYL-SALICYLATE

Leaf

OOLONGHOMOBISFLAVAN-A

Leaf

10.6

METHYL-TRANSDIHYDROJASMONATE

Leaf

OOLONGHOMOBISFLAVAN-B

Leaf

7.2

OOLONGTHEANIN

Leaf

1.8

METHYL-XANTHINES

Leaf

O-QUINONE

Leaf

MYRCENE

Leaf

O-TOLUIDINE

Leaf

MYRICETIN

Leaf

OXALIC-ACID

Leaf

MYRICETIN-3-GALACTOSIDE

Leaf

MYRICETIN-3-GLUCOSIDE

Leaf

O-XYLENOL

Leaf

MYRISTIC-ACID

Leaf

PALMITIC-ACID

Leaf

N,N-DIMETHYL-BENZYLAMINE

Leaf

PANTOTHENIC-ACID

Leaf

N-1-DOTRIACONTANOL

Leaf

P-CRESOL

Leaf

N-1-TRIACONTANOL

Leaf

PECTINS

Leaf

NARINGENIN-FRUCTOSYLGLUCOSIDE

Leaf

PENT-1-EN-3-OL

Leaf

PENT-CIS-3-EN-1-AL

Leaf

NEO-CHLOROGENIC-ACID

Leaf

P-ETHYL-ACETOPHENONE

Leaf

NERAL

Leaf

P-ETHYL-PROPIOPHENONE

Leaf

NEROL

Leaf

PHENOLS

Leaf

NEROLIDOL

Leaf

50000270000

N-ETHYL-ACETAMIDE

Leaf

PHENYLACETIC-ACID

Leaf

N-ETHYL-ANILINE

Leaf

18503130

N-ETHYL-PROPIONAMIDE

Leaf

PHOSPHORUS

Leaf

NH3

Leaf

32004150

N-HEXADECANE

Leaf

PHYTOENE

Leaf

N-HEXANOL

Leaf

PHYTOFLUENE

Leaf

N-HEXYL-ALCOHOL

Leaf

PHYTOSTEROLS

Leaf

260011400

NIACIN

Leaf

POLYPHENOLS

Leaf

NICOTIFLORIN

Leaf

100000390000

NICOTINIC-ACID

Leaf

POLYSACCHARIDE-T-B

Leaf

N-METHYL-ANILINE

Leaf

PROCYANIDIN-B-2

Leaf

5.8

N-OCTYL-ALCOHOL

Leaf

Leaf

160

NONAN-2-OL

Leaf

PROCYANIDIN-B-2-3,3'-DI-OGALLATE

NONAN-2-ONE

Leaf

PROCYANIDIN-B-2-3'-O-GALLATE

Leaf

167

PROCYANIDIN-B-3

Leaf

10.62100

PROCYANIDIN-B-4

Leaf

46.6

PROCYANIDIN-B-4-3'-O-GALLATE

Leaf

141

PROCYANIDIN-B-5-3,3'-DI-OGALLATE

Leaf

141

PROCYANIDIN-C-1

Leaf

PRODELPHINIDIN-A-2-3'-OGALLATE

Leaf

4

PRODELPHINIDIN-B-2-3,3'-DI-OGALLATE

Leaf

18

PRODELPHINIDIN-B-2-3'-OGALLATE

Leaf

18-238

PRODELPHINIDIN-B-4

Leaf

56.8-800

PRODELPHINIDIN-B-4-3'-O-

Leaf

64

NONA-TRANS-2,CIS-6-DIEN-1-AL

Leaf

NONA-TRANS-2-CIS-4-DIEN-1-AL

Leaf

NONA-TRANS-2-EN-1-AL

Leaf

NONA-TRANS-2-TRANS-4-DIEN-1AL

Leaf

N-P-COUMARYL-GLUTAMIC-ACID

Leaf

O-CRESOL

Leaf

OCT-1-EN-3-OL

Leaf

OCTAN-2-ONE

Leaf

OCTAN-3-OL

Leaf

OCTA-TRANS-2-CIS-4-DIEN-1-AL

Leaf

OCTA-TRANS-2-TRANS-4-DIEN-1AL

Leaf

35000
340

400

46-76

219210000

65000
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Plant part

Amount
(ppm)

PRODELPHINIDIN-B-5-3,3'-DI-OGALLATE

Leaf

30

PROLINE

Leaf

PROPIONALDEHYDE

Leaf

PROPIONIC-ACID

Leaf

PROTEIN

Leaf

PYRIDINE

Leaf

QUERCETIN

Leaf

QUERCETIN-3-GLUCOSYL-(1-3)RHAMNOSYL-(1-6)-GALACTOSIDE

Leaf

QUERCETIN-3-O-BETA-DGALACTOSIDE

Constituent

Constituent

Plant part

Amount
(ppm)

THEAFLAVIN-3'-O-GALLATE

Leaf

6-700

THEAFLAVIN-3'-O-GALLATE

Leaf

19-800

THEAFLAVIN-ACID

Leaf

THEAFLAVIN-DIGALLATE

Leaf

700-2500

THEAFLAVIN-GALLATE-A

Leaf

17008300

THEAFLAVIN-GALLATE-B

Leaf

24002500

THEAFLAVIN-MONOGALLATE

Leaf

10000

THEAFLAVIN-MONOGALLATE-A

Leaf

760-1000

THEAFLAVIN-MONOGALLATE-B

Leaf

THEAFLAVONIN

Leaf

11.5

Leaf

THEANINE

Leaf

500013500

QUERCETIN-3-O-BETA-DGLUCOSIDE

Leaf

THEARUBIGENS

Leaf

1700059400

QUERCETIN-3-ORHAMNODIGLUCOSIDE

Leaf

THEARUBIGIN

Leaf

QUERCETIN-FRUCTOSYLGLUCOSIDE

Leaf

THEASAPONIN

Leaf

THEASINENSIN-A

Leaf

3-48718

QUERCETIN-TRIGLUCOSIDE

Leaf

THEASINENSIN-B

Leaf

128-600

QUERCIMERITRIN

Leaf

THEASINENSIN-C

Leaf

70

Leaf

THEASINENSIN-D

Leaf

18

Leaf

THEASINENSIN-E

Leaf

14

RIBOFLAVIN

Leaf

8-12

THEASINENSIN-F

Leaf

20

RUTIN

Leaf

12001580

THEASINENSIN-G

Leaf

8

THEASPIRANE

Leaf

GALLATE

QUERCITRIN
QUINIC-ACID

150000283000

3170

SAFRANAL

Leaf

THEIFERIN-A

Leaf

SAFROLE

Leaf

THEIFERIN-B

Leaf

SALICYLALDEHYDE

Leaf

THEOBROMINE

Leaf

1.2-4.4

SALICYLATES

Leaf

THEOBROMINE

Leaf

500-1100

SALICYLIC-ACID

Leaf

THEOGALLIN

Leaf

6-56

SERINE

Leaf

THEOPHYLLINE

Leaf

2-4

SILICA

Leaf

240

THIAMIN

Leaf

1-4

S-METHYL-METHIONINE

Leaf

70-245

THREONINE

Leaf

SODIUM

Leaf

300-500

THYMOL

Leaf

SPINASTERONE

Leaf

Leaf

STARCH

Leaf

5000

TRANS,TRANS-ALPHAFARNESENE

STRICTININ

Leaf

130

TRANS-2-OCTENAL

Leaf

880

TRANS-BETA-OCIMENE

Leaf

Leaf

TRANS-GERANIC-ACID

Leaf

TANNIN

Leaf

TRIACONTAN-1-OL

Leaf

TRICETINIDIN

Leaf

TEASTERONE

Leaf

TRIMETHYL-PYRAZINE

Leaf

TETRAMETHYL-PYRAZINE

Leaf

TYPHASTEROL

Leaf

TETRAMETHYLTRIOXYPURINE

Leaf

UMBELLIFERONE

Leaf

THEAFLAGALLIN

Leaf

3-4

UNDECA-TRANS-2-EN-1-AL

Leaf

THEAFLAVIN

Leaf

5.4-600

VALERIC-ACID

Leaf

THEAFLAVIN-3-3'-DI-O-GALLATE

Leaf

18-300

VALINE

Leaf

THEAFLAVIN-3-GALLATE

Leaf

VICENIN-3

Leaf

SULFUR
TANNIC-ACID

Leaf

5-65

33800270000
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Constituent

Plant part

VIOLAXANTHIN

Leaf

VITAMIN-K-1

Leaf

VITEXIN

Leaf

WATER

Leaf

XANTHINE

Leaf

ZEAXANTHIN

Leaf

ZINC

Leaf

Dr. Duke’s list of constituents in C. sinensis
Amount
(ppm)
3-17
40000120000

30

Constituent

Plant part

ASPARAGINE

Plant

BUTYRIC-ACID

Plant

CAFFEIC-ACID

Plant

CAFFEINE

Plant

CAMELLIAGENIN-D

Plant

CAPRYLLIC-ACID

Plant

CHASAPONIN

Plant

EPIAFZELECHIN-3-O-GALLATE-(4BETA-6)-EPIGALLOCATECHIN-3-OGALLATE

Plant

EPICATECHIN-3-O-GALLATE-(4BETA-8)EPIGALLOCATECHIN-3-OGALLATE

Plant

(+)-3-(S)-7-DIMETHYL-OCTA-1,5DIENE-3,7-DIOL

Leaf Essent.
Oil

3'-OXO-BETA-IONONE

Leaf Essent.
Oil

BENZYL-ALCOHOL

Leaf Essent.
Oil

HYPOXANTHINE

Plant

BETA-IONONE

Leaf Essent. 200-3100
Oil

ISOCAPRONIC-ACID

Plant

MESO-INOSITOL

Plant

Leaf Essent. 500-2000
Oil

MYRICETIN

Plant

OPCS

Plant

DEHYDROVOMIFOLIOL

Leaf Essent.
Oil

P-COUMARYLQUININC-ACID

Plant

DIHYDROACTINIDIOLIDE

Leaf Essent.
Oil

PEDUNCULAGIN

Plant

POLYPHENOL-OXIDASE

Plant

Leaf Essent. 31600Oil
254600

POTASSIUM

Plant

PYRROL-2-METHYLKETONE

Plant

HEX-CIS-3-EN-1-OL

Leaf Essent. 21500Oil
150000

QUERCETIN

Plant

HEX-TRANS-2-EN-1-AL

Leaf Essent. 11300Oil
254800

QUINOLINE

Plant

UREA

CIS-JASMONE

GERANIOL

10100

Amount
(ppm)

4

17600

Plant
Pollen Or
Spore
Pollen Or
Spore

LINALOOL

Leaf Essent. 82000Oil
198400

JASMONIC-ACID

LOLIOLIDE

Leaf Essent.
Oil

JASMONIC-ACID-METHYL-ESTER

THEASPIRONE

Leaf Essent.
Oil

22,23-DIHYDROSPINASTEROL

Seed

22,23-DIHYDROSPINASTERONE

Seed

TRANS,TRANS-ALPHAFARNESENE

Leaf Essent.
Oil

24-METHYL-LATHOSTEROL

Seed

AVENASTEROL

Seed

TRANS-LINALOOL-OXIDE

Leaf Essent.
Oil

CAFFEINE

Seed

CAMELLIASIDE-A

Seed

6562733.3

CAMELLIASIDE-B

Seed

2913026.6

CAMELLIASIDE-C

Seed

2.5

GLUCOTHEASAPONIN

Seed

CAFFEINE

Pericarp

THEOBROMINE

Pericarp

3180042300

2-ACETYL-PYRROLE

Plant

5-DEHYDROSHIKIMIC-ACIDREDUCTASE

Plant

ACETIC-ACID

Plant
Plant

NADP-DEPENDENT-ALCOHOLDEHYDROGENASE

Seed

ACETOPHENONE
ALANINE

Plant

STEARIC-ACID

Seed

ALLANTOIC-ACID

Plant

THEANINE

Seed

ALLANTOIN

Plant

THEASAPONIN

Seed

ALPHA-AMINO-BUTYRIC-ACID

Plant

THEOBROMINE

Seed

ANGELIC-ACID

Plant

THEOPHYLLINE

Seed

ARGININE

Plant

TIRUCALLA-7,24-DIENOL

Seed

ASPARAGIC-ACID

Plant

CAFFEINE

Seed Coat

109

Distributed for Comment Only -- Do Not Cite or Quote

Dr. Duke’s list of constituents in C. sinensis

Dr. Duke’s list of constituents in C. sinensis
Plant part

Amount
(ppm)

CIS-LINALOOL-OXIDE

Shoot

600-1600

Seed Oil

DIHYDROKAEMPFEROL

Shoot

Seed Oil

EPICATECHOL

Shoot

EPICATECHOL-GALLATE

Shoot

EPIGALLOCATECHOL

Shoot

EPIGALLOCATECHOL-GALLATE

Shoot

GERANIOL

Shoot
Shoot

Seed Oil

GERANIOL-BETA-DGLUCOPYRANOSIDE

Seed Oil

HEPTAN-1-AL

Shoot

200-300

Seed Oil

HEPTA-TRANS-2-TRANS-4-DIEN-1AL

Shoot

600-1000

HEXAN-1-AL

Shoot

550010300

HEX-CIS-3-EN-1-OL

Shoot

900-1300

HEX-CIS-3-EN-1-OL-HEXANOATE

Shoot

200-300

HEX-TRANS-2-EN-1-AL

Shoot

2090031000

Seed Oil

HEX-TRANS-2-EN-1-OL

Shoot

400-600

Seed Oil

KAEMPFEROL

Shoot

LUPEOL

Seed Oil
Seed Oil

KAEMPFEROL-3-ORHAMNODIGLUCOSIDE

Shoot

MYRISTIC-ACID
OLEIC-ACID

Seed Oil

LINALOOL

Shoot

PALMITIC-ACID

Seed Oil

PSEUDOTARAXASTEROL

Seed Oil

LINALOOL-BETA-DGLUCOPYRANOSIDE

Shoot

SPINASTEROL

Seed Oil

NARINGENIN

Shoot

SPINASTERONE

Seed Oil

NEROLIDOL

Shoot

800-1200

STIGMASTEROL

Seed Oil

NONAN-1-AL

Shoot

400-600

TARAXEROL

Seed Oil

PENT-1-EN-3-OL

Shoot

TIRUCALLA-7-24-DIEN-3-BETA-OL

Seed Oil

21002300

TIRUCALLOL

Seed Oil

PENTAN-1-OL

Shoot

600-1100

PENT-CIS-2-EN-1-OL

Shoot

10001400

PHENYL-ACETALDEHYDE

Shoot

1520017800

QUERCETIN

Shoot

THEAFLAVIN

Shoot

THEANINE

Shoot

63

THEARUBIGIN

Shoot

135600157400

TRANS-LINALOOL-OXIDE

Shoot

15004300

TRICETIN

Shoot

(-)-EPICATECHIN

Stem

(+)-CATECHIN

Stem

CAFFEINE

Stem

THEANINE

Stem

THEOBROMINE

Stem

Constituent

Plant part

THEOBROMINE

Seed Coat

22,23-DIHYDROSPINASTEROL

Seed Oil

22,23-DIHYDROSPINASTERONE
24-METHYLENE-DAMMARENOL
5-ALPHA-TIRUCALLA-7,24-DIEN-3BETA-OL

Seed Oil

ALPHA-AMYRIN

Seed Oil

BETA-AMYRIN

Seed Oil

BETA-SITOSTEROL

Seed Oil

BRASSICASTEROL
BUTYROSPERMOL
CAMPESTEROL
CHONDRILLASTEROL

Seed Oil

DAMMARADIENOL

Seed Oil

ERUCIC-ACID

Seed Oil

EUPHOL

Seed Oil

GADOLEIC-ACID

Seed Oil

GERMANICOL

Seed Oil

LAURIC-ACID
LINOLEIC-ACID

(-)-EPICATECHOL

Shoot

(-)-EPICATECHOL-GALLATE

Shoot

(-)-EPI-GALLO-CATECHOL

Shoot

(-)-EPIGALLOCATECHOLGALLATE

Shoot

(+)-GALLOCATECHOL

Shoot

2-PHENYLETHYL-ALCOHOL

Shoot

Amount
(ppm)

47900

12

76

30

25

20

10001300

ALPHA-IONONE

Shoot

300-500

ALPHA-TERPINEOL

Shoot

700-1000

AROMADENDRIN

Shoot

BENZALDEHYDE

Shoot

21002300

BENZYL-ALCOHOL

Shoot

900-1400

BETA-CYCLOCITRAL

Shoot

800-1000

BETA-IONONE

Shoot

17002900

CAFFEINE

Shoot

Constituent

38100-

800-1200

400010300

180014000

0.1

0.035
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Constituent

Plant part

Dr. Duke’s list of constituents in C. sinensis
Amount
(ppm)

Constituent

Plant part

(-)-EPICATECHIN

Tissue
Culture

CAFFEINE

Tissue
Culture

(-)-EPICATECHOL

Tissue
Culture

CHLOROGENIC-ACID

Tissue
Culture

(+)-CATECHIN

Tissue
Culture

(+)-CATECHOL

Tissue
Culture

http://sun.ars-grin.gov:8080/npgspub/xsql/duke/plantdisp.xsql?taxon=198

Amount
(ppm)
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Personal Care

Products Council
Committed to Safety,
Quality & Innovation

1101 17th Street, N.W., Suite 300
Washington, D.C. 20036-4702

Memorandum
TO:

Lillian Gill, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM:

Halyna Breslawec, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE:

September 18,2013

SUBJECT:

Comments on the Scientific Literature Review on Camellia sinensis -Derived
Ingredients

~~

The Council does not have any suppliers listed for Camellia Sinensis Root Extract.
Key Issues
It is not clear why the Council concentration of use information was not included in the Scientific
Literature Review (SLR). The use information was provided on June 6, 2013 and is available
on the I drive.
To be consistent with the actions of the CIR Expert Panel at the September 2013 meeting (removing
the wax from the rosemary report) Camellia Sinensis Seed Oil should be removed from this
report. If Camellia Sinensis Seed Oil is left in the report, this report should state that Camellia
Sinensis Seed Oil was previously reviewed by CIR (as part of the plant oil report) and found
safe as used, and the composition information on the seed oil found in the plant oil report
should be added to this report.
The following statement in the Introduction and the Toxicological Studies section does not make sense:
"exposure to these ingredients from heverages results in a much larger systemic dose than that
resulting from use in cosmetic products. Therefore, oral toxicity potential of these cosmetic
ingredients will not be addressed in this report. The focus is on the potential for reproductive
toxicity, genotoxicity, carcinogenicity. irritation and sensitization." A similar statement is also
found in the Summary. If systemic toxicity can be dismissed because of higher exposure from
beverage use, reproductive toxicity, genotoxicity and carcinogenicity should also be dismissed.
If oral studies are not going to be presented in the report, please provide a reference to a review
of the safety of the use of tea as a beverage. Somewhere in the report, it would be helpful to
give some indication of exposure to tea through beverage use. How much tea is used to make a
cup of tea? What is the per capita use of tea in the United States? The introduction should
address the safety issues associated with excess intake of tea, and why it is not relevant for use
of the cosmetic ingredients
The following reviews may provide useful information for the CIR report.
pazyar N, Feily A, Kazerouni A. 2012. Green tea in dermatology. Skinmed 10(6): 352-355.
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Samla ON, Barrett ML, Chavez ML. 2008. Safety of green tea extracts: a systematic review by
the US Pharmocopeia. Drug SaD I (6): 469-484.
Additional Comments
p.1 - The statement that these ingredients are from "edible plant sources" is misleading. Camellia
sinensis is not actually "eaten". It would be better to simply state that this is tea that is widely
used as a beverage.
p.1 - Please correct "Theobormine"
p.I-2 - The chemistry section should include information on the composition of the seeds of Camellia
sinensis which can be readily found in published literature.
p.2, Figure 2 - Please correct the spelling of"Epigallowcatechin", "Gallowcatechin gallate",
"Epigllowcatechin gallate"
p.3 - Please correct "therpene saponins"
p.3 - Please see the CIR report on plant oils for information on how seed oils are manufactured.
p.3 - Please revise the following sentence as it is unlikely that "the process" "is sterilized": "The
process without tannase is sterilized above 100 · C and the process with the tannase is below
100 · C."
p.4 - Where was the study on aflatoxin completed? What levels of aflatoxin were found?
p.4 - As noted above, the Council concentration of use survey has been completed and the results were
provided to CIR in June 2013.
p.4 - In the dermal penetration study (reference 46) what is meant by "penetration"? Does this
represent the amount found in the receptor fluid, or the amount in the receptor fluid and the
skin? In the abstract of this study, the authors indicated that they used polyethylene glycol 400,
which represents polyethylene glycol with a molecular weight of 400. This is not the same as
"PEG-400" which is polyethylene glycol with an average number of 400 ethylene oxide groups.
Polyethylene glycol 400 is "PEG-8" not "PEG-400".
p.4 - Presenting units as Ilg!cm·l is not correct. The units should be Ilg/cml or Ilg·cm·l - using both (f)
and (-2) is not correct.
p.4 - It is not clear why [sic] is needed after 0.004. Perhaps there was little variability among cells for
this compound at the 48 hour time point.
p.4 -In the last line of this page, please correct "color" to "colon"
p.5 - How many doses were given to mice in the study described in reference 48?
p.5 - How many doses were used in the rat hind paw edema study (reference 49)?
p.5 - Please correct: "Regulation on the expression ... "
p.6,9 - On what gestation days were the rats treated (oral study, resorptions observed at \000
mg/kg/day).
p.6 - Please correct: "There were not treatment-related ...."
p.6 - The lethality of "polyphenols" (source not stated) to mice should not be in the genotoxicity
section. What was the route of exposure?
p.6-7 - What was the route of exposure used in the study of Camellia sinensis extract in p53 mice?
p.7 - The heading "Carcinogenicity Reviews" should be changed to "Cancer Prevention". In the last
line of this section "dermal" needs to be changed to "skin" and the spelling of "prostrate" needs
Page 2 of 3
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to be corrected.
p.7 - The wound healing study in rabbits should not be in the dermal irritation section.
p.7 - Please correct: "used to in dermal applications"
p.7 - How many applications of catechins were administered in the study described in reference 55?
What was the species in this study? Please revise the following sentence as "The control
group" should not be the subject of this sentence: "The control group (no catechins) did not
cause damage to the vaginal mucosa."
p.8 - The protocol of the guinea pig sensitization study (reference 30) is not clear. What were the
induction exposures and what were the challenge exposures? Which exposures caused
sensitization? The way it is currently written suggests that responses were observed in all
guinea pigs at all induction and challenge exposures, including challenge at 0%. Later in the
description of the results, it suggests that the guinea pigs were challenged with a concentration
of 0.8%, but this concentration is not listed as a challenge concentration in the first paragraph.
p.8 - I-low does the study described in reference 66 relate to phototoxicity?
p.9 - The Summary needs to say that the carcinogenicity study was completed in pS3 mice, as a study
26 weeks in duration would not be long enough to assess carcinogenicity in mice that were not
transgenic.
p.9 - It is not appropriate to state that there are data needs for the seed oi I when this ingredient has
already been reviewed by the erR Expert Panel and found safe for use in cosmetics. As there is
a genotoxicity study in Table 7 on a flower extract, it is not appropriate to say that there are no
data on the flower.
p.14, Table 6 - What was the route (gavage, drinking water) of exposure for the first oral study in this
table? Do the doses represent the ointment or polyphenols?
p.14, Table 6 - In the results column for the last study, please complete "Low-dose group-22 dams
delivered successfully with", please correct "bode weight"
p.IS, Table 7 - Please provide the route of exposure for the first three studies in the in vivo portion of
this table.
p.IS, Table 8 - Repeating a table that is already presented in another publication is not necessary.
Additional details about the studies on the prevention of skin tumors, especially if they include
dermal exposures may be helpful.
p.16. Table 9 - Please define DER.
p.18, Reference 46 - The abstract gave the initials for Batchelder as RJ not RT; please correct "delivery
of he major"
p.19, Reference 48 - Please correct: "anitmidrobial"
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