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Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 
From:  Christina Burnett, Senior Scientific Writer/Analyst  
Date:  November 20, 2015 
Subject: Draft Final Report of the Safety Assessment of Citrus Fruit-Derived Ingredients 
 
 
Enclosed is the draft Final Report of the Safety Assessment of Citrus Fruit-Derived Ingredients as Used in Cosmetics.  (It is 
identified as cfruit122015rep in the pdf document.) 
 
At the September 2015 meeting, the Panel tabled the draft final report on the 80 Citrus fruit-derived ingredients in order to 
allow time for clarification on the inclusion of data from the International Fragrance Association (IFRA) regarding 7-
methoxycoumarin in the discussion of the report.   
 
For ease of review, the key data and discussion regarding the IFRA standard on 7-methoxycoumarin have been highlighted 
(pink shading) in the report.  The minutes from the September Panel meeting and the Panel meetings where 7-
methoxycoumarin was discussed in both Citrus fruit-derived ingredients and Citrus-derived peel oils have been included 
and key discussions have also been highlighted (cfruit122015min under the bookmark tabs “Citrus Fruits September 21-22, 
2015”, “Citrus Fruit-Derived Ingredients June 5-16, 2015”, and “Citrus-Derived Peel Oil Ingredients June 2014”). The 
Panel should review this material and determine if the current language of the discussion and conclusion are adequate or if 
the conclusion needs to be amended. 
 
Since September, no new unpublished data have been received and no further comments have been received from Industry.  
The Panel’s discussion on the report linking malignant melanoma and citrus fruit consumption has been included in this 
version of the draft final report (highlighted with brackets in the text).   
 
The Panel should carefully review the abstract, discussion, and conclusion of this report and either re-issue a Tentative 
Safety Assessment with an amended conclusion or issue a Final Safety Assessment with the current conclusion. 
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Citrus Fruit History 
 
December 2013 – Scientific Literature Review announced. 
 
March 2014 - The Panel tabled further discussion of 198 citrus-derived ingredients to 
allow CIR staff to reorganize the report and to obtain clarification from RIFM on the 
functions of some of the ingredients. These ingredients were presented in a single safety 
assessment report addressing ingredients from all of the citrus plant species currently 
reported to be used in cosmetics in the International Cosmetic Ingredient Dictionary and 
Handbook. The Panel felt revising this report into smaller subgroups would be a 
manageable and meaningful alternative approach to assessing the safety of these 
ingredients. Based on the Panel’s recommendation of grouping the ingredients by plant 
parts according to greatest number of uses, the first assessment reviewed by the Panel 
was citrus-derived peel oils.   
 
September 2014 - The Panel issued a final report on citrus-derived peel oils in with the 
conclusion that the 14 citrus-derived peel oil ingredients are safe for use in both rinse-off 
and leave-on cosmetic products when formulated to be non-sensitizing and non-irritating, 
provided that leave-on products do not contain more than 0.0015% (15 ppm) 5-
methoxypsoralen (5-MOP).  This report reflects the next group of citrus-derived 
ingredients with the greatest number of uses: citrus fruit-derived ingredients. 
 
December 2014 – The Panel reviewed the report strategy for citrus fruit-derived 
ingredients and approved the inclusion of 80 ingredients in the safety assessment. 
 
 
March 2015 – The Panel requested additional data to support the safety of 80 citrus fruit-
derived ingredients.  The additional data needs were: (1) methods of manufacture; (2) 
chemical composition and impurities data; (3) irritation and sensitization data, 
specifically HRIPT on citrus aurantium dulcis (orange) fruit water, citrus limon (lemon) 
fruit extract, and citrus grandis (grapefruit) fruit extract at maximum use concentrations; 
(4) confirmation from RIFM that citrus aurantium bergamia (bergamot) fruit oil, citrus 
junos fruit oil, citrus junos fruit water, citrus natsudaidai flower water, citrus reticulata 
(tangerine) fruit water, and citrus unshiu/citrus reticulata/citrus iyo fruit water has, or will 
be, assessed by RIFM; and (5) confirmation on which species of citrus fruit are not 
GRAS by the FDA. 
 
Post-March 2015 – CIR received information from RIFM that citrus aurantium bergamia 
(bergamot) fruit oil falls under their purview.   
 
June 2015 - The Panel issued a tentative report for public comment with the conclusion 
that the 80 Citrus fruit-derived ingredients are safe for use in cosmetic products when 
finished products, excluding rinse-off products, do not contain more than 0.0015% (15 
ppm) 5-methoxypsoralen (5-MOP), and when formulated to be non-sensitizing and non-
irritating. While the available dermal irritation and sensitization data supported the safety 
of these Citrus fruit-derived ingredients at current use concentrations, constituents of 
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these ingredients, such as 5-MOP, can potentially cause phototoxicity. The Panel stated 
that standards, set by RIFM for use of these ingredients in fragrances, adequately protect 
against such adverse effects. The Panel also expressed concern that Citrus fruit-derived 
ingredients could be irritants and concluded that these botanicals must be formulated to 
be non-irritating.  
 
September 2015 - The Panel tabled the draft final report on the 80 Citrus fruit-derived 
ingredients in order to allow time for the CIR staff to clarify the inclusion of data from 
the International Fragrance Association (IFRA) regarding 7-methoxycoumarin in the 
discussion of the report.  Staff was to also draft language for the discussion regarding the 
findings of an epidemiological study on melanoma and the possible link to citrus 
consumption.  The Panel found there were no concerns due to the lack of some controls 
and hazard ratios including background levels. 
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Citrus Fruit-Derived Ingredients  Data Profile – December 2015 – Writer, Christina Burnett 
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Citrus aurantifolia (lime) fruit extract X X  X       

Citrus aurantifolia (lime) juice X         X 
Citrus aurantium amara (bitter orange) fruit 
extract X          

Citrus aurantium (bitter orange) fruit water X  X        

Citrus aurantium dulcis (orange) fruit extract X X  X   X  X  

Citrus aurantium dulcis (orange) fruit water X  X    X    

Citrus bergamia (bergamot orange) fruit extract X      X  X  

Citrus glauca fruit extract X          

Citrus grandis (grapefruit) fruit extract X X X X  X X X   

Citrus grandis (grapefruit) juice X          

Citrus grandis (grapefruit) fruit water X  X        

Citrus grandis (grapefruit) fruit/peel water X          

Citrus japonica fruit extract X          

Citrus junos fruit extract X          

Citrus limon (lemon) fruit extract X X  X   X    

Citrus limon (lemon) fruit water   X X   X    

Citrus limon (lemon) juice X        X X 

Citrus madurensis fruit extract X          

Citrus medica limonum (lemon) fruit water X          

Citrus medica limonum (lemon) juice extract X          

Citrus medica vulgaris fruit extract X          

Citrus nobilis (mandarin orange) fruit extract X  X X   X X   

Citrus paradisi (grapefruit) fruit extract X X  X       

Citrus paradisi (grapefruit) fruit juice X          

Citrus paradisi (grapefruit) fruit water    X       

Citrus reticulata (tangerine) fruit extract X          

Citrus reticulata (tangerine) fruit water    X       

Citrus sinensis (orange) fiber X          

Citrus sinensis (orange) juice X        X  

Citrus sinensis (orange) powder X          

Citrus sinensis (orange) fruit extract X        X  

Citrus sinensis (orange) fruit water X  X X       

Citrus tangerine (tangerine) extract X          
Hydrolyzed citrus aurantium ducis fruit 
extract X          

NO USES OR DATA WERE AVAILABLE FOR THE REMAINING CITRUS INGREDIENTS LISTED IN TABLE 1.  

 
“X” indicates that data were available in the category for that ingredient. 
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Search Strategy for Citrus Fruit-Derived Ingredients 
 

• August 2014 – miscellaneous searches for additional data on constituents 
• Scifinder – February 26, 2013 

o Search for INCI citrus ingredients w/ CAS No. – 99 hits, 10 ordered 
• PubMed – March 5,2013 

o Search for “citrus cosmetics” – 65 hits, 1 ordered 
o Search for “citrus sensitization” – 36 hits, 8 ordered 
o Search for “citrus dermal” – 12 hits, 0 ordered 
o Search for “citrus phototoxicity” – 24 hits, 10 ordered 

• SciFinder – Aug 19 2013 
o toxicity of citrus ingredients – 11 hits; 1 ordered 
o carcinogenicity of citrus – 466 hits; 8 ordered 

• SciFinder – Aug 20, 2013 
o Phototoxicity of citrus – 47 hits; 21 ordered 
o Dermal effects of citrus – 51 hits; 1 new ref found 
o Dermal absorption of citrus – 1 hit; not useful 
o Constituents of citrus – 116 hits;  
o Citrus – Belsito, Marks, Bergfeld, Api, RIFM– 2 found 

Ordered a few others; printed some directly 
 
Updated searches in November, 2013 – ordered an additional 4 references 
Updated searches January 2015 using the terms “citrus fruit” – 13 new relevant references found. 
Updated searches April 2015 with the terms “citrus fruit dermal” & “citrus fruit skin” – 0 new relevant references found. 
Searched for “citrus fruit composition” March-April 2015 -4 relevant references identified and obtained. 
Updated searches July 2015 with the term “citrus” – 1 new relevant reference found. 
Updated searches October 2015 – 0 new relevant references found. 

 
Online Info 

• FDA 
o GRAS definitions 

• Dr. Duke’s Phytochemical and Ethnobotanical Databases 
o Due to volume of data, limited search to Citrus limon (Lemon), Citrus aurantifolia (Lime), Citrus paradisi (Grapefruit), 

Citrus sinensis (Sweet Orange), and Citrus aurantium (Bitter Orange) 
• National Toxicology Program (NTP) 

o Bitter Orange Extract (mixture) 
• SCCS/SCCP 

o Opinion on fragrance allergens in cosmetic products 
o Opinion on Furocoumarins in cosmetic products 

• Sigma Aldrich 
o Citrus aurantiifolia (lime) 
o Citrus aurantium (bitter orange) 
o Citrus paradisi (grapefruit) 
o Citrus reticulata (tangerine) 

• IFRA 
o 7-methoxycoumarin 
o Standard for citrus oils and other furocoumarins containing essential oils.  Ingredients include: 
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CITRUS FRUITS 
SEPTEMBER 21-22, 2015 

 
Belsito’s Team 
DR. BELSITO:  Citrus fruit derived ingredients.  A June tentative report inclusion safe for use in cosmetic products when 
finished products excluding rinse-offs do not contain more than.0015 percent, 5 (inaudible), and when formulated to be non-
sensitizing and irritating.  We go no wave 2 data so I'm assuming we're keeping our conclusion.  We did get this report about 
increased melanoma if you drink more citrus fruit.  I couldn't get that.  It said that it was controlled, but I was just wondering 
if you live in Florida or California, are you likely to drink more citrus fruit? 
 
MS. BURNETT:  Yeah, the Council had actually the same comment. 
 
DR. BELSITO:  Was it controlled for geography? 
 
MS. BURNETT:  It doesn't appear to be.  It was the nurses and doctors group studies and it didn't say anything where they 
checked geography.  They did ask about sun exposure past high school and stuff, but they -- I don't think that really -- 
 
DR. ANSELL:  Control for sun exposure. 
 
MS. BURNETT:  Controls for, you know, if you lived in Florida and go sunbathing versus living in Indiana and go 
sunbathing. 
 
DR. BELSITO:  Well, if you just live in Florida and you live and you go outside, so, you know. 
 
MS. BURNETT:  All the time, yeah. 
 
DR. BELSITO:  But I don't think the study swayed me.  I think in the summary we need to add that in and, you know, if we 
could get a little more data about, you know -- that it's not clear that this was controlled for geography that the odds ratio 
were not overwhelming, what were they -- like at best 1.1, so like 2 something? 
 
DR. KLAASEN:  It said it overlapped 1.0. 
 
MS. BURNETT:  Yeah. 
 
DR. KLAASEN:  Generally if it overlaps 1.0 it's not statistically significant by definition. 
 
DR. BELSITO:  Right. 
 
DR. KLAASEN:  That's what I -- without reading the article, it wasn't quite logical to me. 
 
DR. LIEBLER:  So I think we can deal with it in the discussion. 
 
DR. BELSITO:  Yeah. 
 
DR. LIEBLER:  Yeah. 
 
DR. BELSITO:  Doesn't change anything.  So we just include it and go ahead and say the ingestion of citrus is different than 
putting in on your skin at low concentrations. 
 
DR. LIEBLER:  Right. 
 
DR. BELSITO:  I'm not even sure we need to discuss it that much. 
 
DR. LIEBLER:  Two sentences ought to be sufficient. 
 
DR. BELSITO:  Yeah. 
 
MS. BURNETT:  Since this is going final, do you want to see what those two sentences are in an email or something? 
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DR. BELSITO:  Yeah, that would be nice since our names are going to be in the paper.  Okay, soy peptides -- or do we have 
more to say about citrus? 
 
DR. SNYDER:  I just wanted to compliment Christina on the note on page three.  That was very succinct and helpful. 
 
DR. BELSITO:  What are you complimenting her on? 
 
DR. SNYDER:  On the -- 
 
DR. BELSITO:  PDF three? 
 
DR. SNYDER:  On the intro, the note section she wrote about the read across. 
 
MS. BURNETT:  PDF -- oh, I'm sorry, you're (inaudible).  Okay. 
 
DR. SNYDER:  Yeah. 
 
DR. LIEBLER:  You mean about the comparison genus species stuff? 
 
DR. SNYDER:  Yeah.  I thought that was very useful. 
 
MS. BURNETT:  Thank you. 
 
DR. SNYDER:  Nice and clear explanation. 
 
DR. BELSITO:  Okay. 
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Marks’ Team 
DR. MARKS:  So this is the draft final report of the safety assessment of citrus fruit derived ingredients.  As you recall in 
June of this year the panel issued a tentative safety assessment that these 80 ingredients are safe for use in both rinse off and 
leave on cosmetics when formulated to be non-sensitizing and non-irritating provided leave on products do not contain more 
than 0.0015 percent or 15 parts per million of 5-methoxy psoralen.  Any concerns with moving that a final report be issued?  
There are a couple discussant points.  Table describing the constituents of bitter orange, actually interestingly limonene was 
90 percent of that, and then Tom, do you think eating fruit causes melanoma? 
 
DR. SHANK:  Well, we have such a large section of the epidemiological aspects of this in the report.  I think that even 
though it's not significant I think the fact that the author has concluded that there was a risk even though it's not significant 
we should have a line or two in the discussion just so the people realize that we have looked at it and we felt the data was not 
significant. 
 
DR. EISENMANN:  I agree. 
 
DR. MARKS:  Any other comments?  Tom?  I figured that's how you were going to address it, but we can't ignore it. 
 
DR. SHANK:  Right. 
 
DR. MARKS:  I think including it in the discussion is important.  Ron Hill? 
 
DR. HILL:  This may be a small thing, but I rather objected to listing the synephrine in there with the constituents of 
concerns in the way that it's listed because there just isn't any concern from the presence of synephrine at those levels in the 
way that we are exposed to that.  I think we do have to mention that because it came up in the report, but I didn't like lumping 
them in with those others in that way.  So anybody wants to make a different suggestion that's fine, but. 
 
DR. MARKS:  Okay. 
 
DR. SHANK:  So what do you want to do? 
 
DR. HILL:  I think it would be okay -- I don't know, at a level I think it would be okay to leave it out, but again, we raised it 
somewhere in all of that.  I just consider it to be a complete non-issue because, again, our bodies are so efficient at taking that 
substance out, and even in the highly unlikely event that somebody was a traditional nonoamide oxidase inhibitors still with 
cosmetic exposure there would be zero issue.  It would just feel like we're raising a non-issue right there in the discussion. 
I guess there's no harm in leaving it in, but it just struck me as -- 
 
DR. MARKS:  Why don't -- 
 
DR. HILL:  -- odd. 
 
DR. MARKS:  Why don't you bring that up tomorrow and let's see what the other team has to try. 
 
DR. HILL:  And I'll try -- 
 
DR. MARKS:  I was -- 
 
DR. HILL:  Go ahead. 
 
DR. MARKS:  No, go ahead, Ron. 
 
DR. HILL:  I was just going to say that I've tried to figure out what else one should do with that in the discussion if it's left in. 
 
DR. MARKS:  See, I have Page 52 as the table.  Christina, did I read that correctly?  Limonene was 90 percent constituent of 
bitter orange? 
 
DR. HILL:  I think that's probably right. 
 
DR. MARKS:  Which -- 
 
DR. HILL:  For the oil? 
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DR. MARKS:  -- for me -- 
 
DR. HILL:  For the oil that's right. 
 
DR. MARKS:  -- that that was -- yeah, that was really high.  That's what I, first of all, and maybe I interpreted the table 
incorrectly.  That's a sensitizer, but we have formulate to be non-sensitizing, so it's covered anyway.  The sensitization data 
we have, okay, but it's under the last one, ingredient, Tunisian bitter orange juice oil, 90 percent is limonene. 
 
MS. BURNETT:  I will go check that number, but I'm pretty sure that's how it was presented in the NPT report. 
 
DR. MARKS:  Yes. 
 
MS. BURNETT:  I'll check to make sure I didn't put the decimal point in the wrong place. 
 
DR. MARKS:  If we didn't have a conclusion of non-sensitizing I would be really concerned. 
 
DR. HILL:  In my sophomore organic lab we took, it was either orange or lemon peel, I see Bart shaking his head, and you 
do a steam distillation and what you get is limonene. 
 
DR. HELDRETH:  Yeah.  We did this -- 
 
DR. HILL:  It was a high percentage, so that doesn't sound at all unreasonable in the oil. 
 
DR. MARKS:  Okay.  I just wanted to confirm that. 
 
DR. HELDRETH:  Yes.  I taught chemistry labs in Florida and we tore those organs up and distilled them, and limonene was 
what the students were after, and there was so much of it they had no difficulty getting a hold do fit. 
 
DR. HILL:  It was the best smelling lab all years.  
 
DR. MARKS:  Okay.  Any other comments?  Questions?  So tomorrow I'm going to move -- go ahead, Ron Shank. 
 
DR. SHANK:  In the conclusion we specifically mention a limit for 5 methoxy psoralen. 
 
DR. MARKS:  Mm-hmm. 
 
DR. SHANK:  Should we not also mention a limit for 7 methoxy psoralen?  Why do we pick on only the one psoralen? 
 
MS. BURNETT:  I believe it was because it's the standard use for IFRA  For the fragrance manufacturers, I think the panel 
felt that that was a good benchmark level to go with. 
 
DR. SHANK:  For the five? 
 
MS. BURNETT:  For five.  I think that -- 
 
DR. SHANK:  But we don't see anything about seven in the conclusion. 
 
MS. BURNETT:  Correct. 
 
DR. SHANK:  We do in the report. 
 
DR. HILL:  In the past we've considered using a second, but I don't remember what limit for total furanocoumarins.  I don't 
remember if IFRA, those other guys will know? 
 
DR. MARKS:  Well, I think Don Belsito was the one who really -- and why don't we ask that question tomorrow?  If I forget 
to ask it, Ron, would you? 
 
DR. SHANK:  Yes. 
 
DR. MARKS:  Because I'm sure it was done and his experience with RIFM -- 
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MS. BURNETT:  Yes, it was. 
 
DR. MARKS:  -- who chose the 5 MOP rather than the 7 MOP, yes. 
 
DR. BERGFELD:  Is this the first time we've had it in the conclusion?  I believe it is. 
 
DR. MARKS:  No.  It's citrus peel oil we had it.  So this is exactly the same conclusion as the peel oil. 
 
DR. BERGFELD:  Recently. 
 
DR. HILL:  The discussion in the transcript is on about Page 13, 14, 15, but I'm not going to take the time to read it right 
now. 
 
DR. MARKS:  Yes.  I think it, perhaps, is more clearly elucidated in the peel oil report, but it may not have been addressed, 
Ron, so I think asking that question tomorrow is good.  So that'll come up under the discussant points.  So again, I'll move the 
final report be issued for the citrus fruit derived ingredients with these 80 ingredients, safe formulated non-sensitizing, 
non-irritating, and a level of 5 MOP, no more than 15 parts per million, and we have the discussion, Ron Shank, you can 
bring up the 7 MOP. 
 
MR. BEST:  I have a quick question about how we think about GRAS, the generally recognize that?  How we eat the food?  
So it makes a lot of intuitive sense that a lot of the systemic concerns are taken care of because it's a food, but do we also end 
up with some other problems you might get as eating a thing of food?  Like the thing that occurred to me already in this, for 
instance, was so if I'm slathering myself in this grapefruit skin stuff and I'm taking a statin am I going to get a problem that 
you would if you were drinking a regular grapefruit juice?  I'm just curious like how to generally think about that, and if that's 
something that comes up or whether it's less penetration because it's (inaudible). 
 
DR. SADRIEH:  I just wanted to mention that GRAS is for a specific indication.  It's not for route of administration.  The 
GRAS, just because it's GRAS doesn't mean it's GRAS by any route.  So if it's GRAS for oil it does mean it's GRAS for 
cosmetic use. 
 
MR. BEST:  Or as I said, right? 
 
DR. SADRIEH:  Yes, exactly. 
 
MR. BEST:  Right. 
 
DR. MARKS:  Do you want to comment, Ron Shank, please? 
 
DR. SHANK:  We don't use GRAS to answer questions about skin toxicity, skin reactions.  Only about systemic toxicity, 
reproductive developmental problems. 
 
DR. HILL:  But you are correct that there are first pass issues that don't present with dermal exposure which I've raised in 
here repeatedly.  Particularly, if it's only radiant data -- if the toxin's been done with a dose that's going to saturate every 
transporter, every enzyme in sight then you still have pretty good confidence.  But if there's an issue of first pass metabolism 
you don't have that then it's the skin barrier, and what does that do?  Unlike and dissimilarly to the gut that has to be 
considered. 
 
I've been raising that sporadically when issues like that come up.  Particularly when things are used at high concentrations, 
potentially smeared over large areas of the skin.  I think then systemic exposures do come back into the picture and we have 
to talk about that.  Including, somebody have an enzyme inhibitor on board.  We don't, you know, for personal care products, 
I don't think we really talked about that much because it just hasn't been an issue with any ingredient I can think of, but if it 
were to arise I think we'd have to consider it. 
 
DR. SADRIEH:  That means systemic exposer would -- I mean, it's not just the ingredient itself.  Here we look at the 
ingredients one by one.  The formulation is not looked at.  You can formulate something to actually -- you know, people 
make transdermal patches for drugs in order to get them through the skin.  You can get anything through the skin if you want 
to, so it depends on the formulation.  Looking at the ingredient alone is not going to tell you that something is going to 
happen or not happen. 
 
DR. HILL:  We do and if we have concerns, if you look at our discussions going back a number of years you will see do not 
co-formulate with dermal penetration enhancers showing up in our discussions or even conclusions pretty regularly.  So I 
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think the formulation is taken into account in the sense that we do think about if we got co-formulation with the dermal 
penetration enhancer if we have a particular ingredient or concern, yes.  We look at -- 
 
DR. BERGFELD:  We might also cite mucous membrane, genital areas. 
 
DR. HILL:  Yes.  It's not always skin where we have a great barrier, but mucous membranes, incidental ingestion, inhalation.  
I'm pretty sure, you're right, we're not formally pre-market approving like you do in pharmaceuticals formulations, but those 
concerns, I know I'm definitely taking into concern every time we look at a set of ingredients.  And we do put those where we 
think there might be a concern we do put language about dermal penetration enhances, and sometimes in the conclusion, I 
think. 
 
DR. HELDRETH:  And often is the case the cosmetic ingredient may be used at.0005 percent and even if all of that absorbed 
the overall exposure is so much smaller than what would be consumed from eating that piece of fruit or whatever that that 
eliminates a lot of the concern. 
 
DR. MARKS:  Okay.  Michael, does that answer your question? 
 
MR. BEST:  Yes.  I think so.  Just specifically though, like you were saying the concentration of grapefruit at 15 percent is 
the idea that you're just not going to get a lot.  It's not going to be an issue for a consumer with a statin.  It's not that, you 
know -- 
 
DR. HILL:  I'm a pharma guy.  I started to cut my teeth in the pharmaceutical industry in 1982 and for a number of years in 
company, and that's pretty much been my focus, so it's been a learning curve to adjust, for the last five odd years, to cosmetic 
ingredients.  But I'm attuned to all of those pharmaceutical issues because I teach that on a day to day basis.  I read about that 
on a day to day basis.  I'm a medicinal chemist, so I'm a drug designer, and so, yes.  All of those issues come into play.  We 
teach pharmacogenetics in our curriculum.  We teach transporters.  We teach all of that science is there.  Every day. 
 
DR. SADRIEH:  I just wanted to say also that we're not looking for that kind of information really because it would be very 
hard to prove that there was any kind of drug interaction.  So note the adverse event reporting system is voluntary, at best.  
It's very, very minimal, and so if there were to be any kind of interaction we would not even know about it.  Nobody would 
even report it.  If there was one or two reports here and there it would be pretty much impossible to try and correlate it to a 
product, to a cosmetic, to an ingredient, and then to even having the information about other concomitant medication that 
they might be under.  I don't think we're in a position to be able to make any conclusions about that. 
 
DR. HILL:  Yes.  What I get the sense of is that the Europeans are pushing ahead with some cosmeto vigilance strategies.  
They are finding difficulties with it.  But I think we're going to depend on people who are out there out actually can 
contribute good data to the reporting system because even in the pharmaco vigilance system there's so much noise it's hard to 
fish out, even with the advanced analytics, my understand, it's often hard to fish out effect. 
 
So to elaborate that in this country and really globally we've got to make sure that the right people are doing the right kind of 
reporting, and that the system is well designed to get those reports.  Because I believe in aftermarket vigilance, I believe 
firmly, but our systemic are just really in the infancy.  I think is the best way to cast that based on what I see going on 
worldwide.  But the Europeans, as I understand it, and I'm not sure anybody else, are pushing ahead on this a little bit to try to 
get a better handle.  I'm hoping we all learn from their mistakes and can adjust and improve on that because there's no other 
way to get the information, ultimately, that I can see that you're asking for or else we decide we never make another personal 
care product. 
 
DR. MARKS:  Yes.  So can we move on from citrus fruit at this point?  Have we had enough citrus fruit?  Okay.  Let's move 
on them, as I said earlier, final report move safe with a non-sensitizing, non-irritating and a limit for 5 MOP.  Then Ron I'll 
ask you to bring up, if I don't mention it, I'll ask you to bring up the 7 MOP issue. 
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Full Panel Meeting 
DR. BERGFELD:  Thank you, unanimous.  We're moving onto the second ingredient.  That's the citrus fruit.  Dr. Marks. 
 
DR. MARKS:  So, this is a continuation of dividing up the review of citrus-derived ingredients.  As you recall, we did the 
citrus peel oil previously; for now, looking at the draft final report of the citrus fruit-derived ingredients.  And it will be 
relevant actually later on in this meeting when we report on strategies, and we'll deal with citrus again in terms of how to 
divide up the rest of these citrus-derived ingredients. 
 
With reference to this report in June, issue a conclusion that the 80 ingredients are safe for use and rinse- off and leave-on 
cosmetic products when formulated to be non-sensitizing and nonirritating providing the leave-on products do not contain 
more than 0.0015 percent, or 15 parts per million of 5-methoxy psoralen 5 MOP, and I move that we issue a final report with 
this conclusion.  I'll have a couple of discussant points after we -- 
 
DR. BELSITO:  Second. 
 
DR. BERGFELD:  Second.  Discussant points then. 
 
DR. MARKS:  Yeah, so the first thing, Don -- and this is probably for you, Ron.  I didn't know the answer.  Ron Shank 
asked:  Why isn't 7 Mop included? 
 
DR. BELSITO:  Because it's not a phototoxin. 
 
DR. SHANK:  But we have a suggested (inaudible) in the report. 
 
DR. BELSITO:  For 7-MOP? 
 
DR. SHANK:  Yes. 
 
DR. BELSITO:  From whom? 
 
DR. SHANK:  Of 100 parts per million. 
 
DR. BELSITO:  From whom? 
 
DR. SHANK:  From who?  From you? 
 
DR. BERGFELD:  It's part of the IFRA. 
 
DR. SHANK:  No, it's part of the report. 
 
DR. BELSITO:  Different. 
 
DR. BERGFELD:  It's part of the IFRA standard. 
 
DR. BELSITO:  7-MOP? 
 
DR. SHANK:  Yes.  And we mentioned -- in conclusion, we mentioned a limit for fun. 
 
DR. BELSITO:  I'm not aware that we ever set a limit, so can you give me that page? 
 
DR. SHANK:  Well -- 
 
DR. LIEBLER:  It's the second paragraph of the discussion, Don.  It's PDF, page 37. 
 
DR. SHANK:  Thank you. 
 
DR. BELSITO:  So, if it's in a discussion, then the data has to appear somewhere in the report. 
 
DR. SHANK:  Right. 
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DR. BELSITO:  Could you tell me where that data is rather than the discussion, which is a summary of the data that could be 
wrong? 
 
MS. BURNETT:  On PDF page 35, the top above the "Non-cosmetic Use" section. 
 
DR. BELSITO:  Yeah, so that's 7 methoxycoumarin, Ron, not psoralen.  That's a different chemical, okay?  Does that answer 
your question? 
 
DR. SHANK:  Well, my question is -- 
 
DR. BELSITO:  7 methoxycoumarin is not part of citrus fruit.  It's a different chemical. 
 
DR. SHANK:  And we're confident that -- 
 
DR. BELSITO:  Yes.  Dan, you want to back me up here? 
 
DR. LIEBLER:  Why is it in the report? 
 
DR. BELSITO:  I don't have a clue why it's in the report.  The coumarin issue is a totally separate issue in terms of 
phototoxicity with fragrances.  It would be like adding musk and bread to this report, which was totally banned because of 
phototoxicity.  We're not dealing with coumarins when we're dealing with citrus fruits.  So, I don't know. 
 
DR. HILL:  Yeah, the discussion was -- whoops, just been my (inaudible). 
 
DR. BELSITO:  I -- 
 
DR. HILL:  (Inaudible) I found it, so we need to fix the report. 
 
DR. LIEBLER:  You know, the paragraph about this is about citrus boils. 
 
DR. BELSITO:  Yeah. 
 
DR. LIEBLER:  And our report is about citrus fruits. 
 
DR. BELSITO:  But beyond that, coumarin is not an issue with citrus.  It's a different issue.  It is a phototoxic issue, but it's 
not an issue with citrus.  So, I don't know how this -- 
 
MS. BURNETT:  So, the question I guess:  Should it be an inclusion? 
 
DR. BELSITO:  That entire paragraph should be struck. 
 
MS. BURNETT:  If we search citrus extracts, it will -- under -- if a standard comes up. 
 
DR. BELSITO:  For citrus extracts under coumarin? 
 
MS. BURNETT:  Maybe the search engine's not blinking correctly?  I don't know. 
 
DR. BELSITO:  I mean, if you want to table that and check it, but as far as I know coumarin has never been an issue 
with -- let me see if I can get Intranet here. 
 
MS. BURNETT:  I can pull it up really quickly here. 
 
DR. MARKS:  So, while we're doing that, shall I move on to the second -- 
 
DR. BERGFELD:  Please, please. 
 
DR. MARKS:  And in Christina's memo there was this recent study that looked at the possibility of risk of malignant 
melanoma from the consumption of citrus fruits. 
 
Tom, I don't know if you want to comment.  The data was not significant.  We felt this should be -- 
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DR. SLAGA:  Discussed. 
 
DR. MARKS:  Yeah. 
 
DR. SLAGA:  Because it's -- if you read the paper, the author is pretty strong on -- because it had the slight dose response.  
All of it's insignificant, but he kind of thought there was a relationship, and so I think we just have to make a statement and 
discussion that we believe that it's not significant based on -- you know, significant (inaudible). 
 
DR. MARKS:  So, we would handle that in a discussion. 
 
DR. SLAGA:  Only - yeah. 
 
DR. MARKS:  Yes. 
 
DR. SLAGA:  Good. 
 
DR. BERGFELD:  Any other comments? 
 
DR. BELSITO:  I agree.  Had a little discussion.  I think there are two possible explanations.  People who live in Florida and 
California drink more citrus fruit but get also more UV. 
 
DR. SLAGA:  Yeah. 
 
DR. BELSITO:  Or they're squeezing it and getting some of the soilants from the peels that are causing them to get more 
phototoxicity.  But the data was so weak. 
 
DR. SLAGA:  It is very weak.  Well, I totally agree, but we should at least give it a discussion. 
 
DR. BERGFELD:  Second point? 
 
DR. MARKS:  That was it. 
 
DR. BERGFELD:  That was it? 
 
DR. MARKS:  That was it.  Now we've clarified it, methoxycoumarin, and I guess the issue is it's not really found in citrus 
fruit-derived ingredients. 
 
DR. BERGFELD:  Have you found anything, Christina? 
 
MS. BURNETT:  No. 
 
DR. BELSITO:  Yeah, so I -- three known coumarins have been isolated from Citrus hystrix DC as inhibitors of both LPS 
and interferon?  It doesn't even give you the amounts that are isolated or where they are isolated from, and I'm not getting the 
RIFM. 
 
MS. BURNETT:  Well, and now when I clicked on the reference that I used in there, it started getting me back to the 5 MOP 
link.  So, perhaps the Website was corrected and that was an incorrect citation.  So -- 
 
DR. BERGFELD:  So, can we get that clarified and we can move on? 
 
MS. BURNETT:  And so can -- 
 
DR. BELSITO:  If we clarify it, you know, and there is a restriction on, it's going to have to go out again as a tentative final.  
So, I mean, I think at this point I'm not getting the connection to the Website strong enough at RIFM to help you out.  I mean, 
probably the best option here is to table it and to clarify it. 
 
DR. MARKS:  I would agree. 
 
DR. BERGFELD:  So, there's a motion to table it.  Is there a second, that you're considered a second? 
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DR. MARKS:  And then as we do this, since we have other citrus-derived fruit parts, I think we should do that search also in 
light of the peel oil, which had the same conclusion.  Could there also be -- I don't know if that wording with the 7 
methoxycoumarin was in the peel oil. 
 
DR. BELSITO:  Well, I mean, I think it depends upon where you're getting the -- I mean, I've always thought of citrus fruits 
and the major issue with citrus fruits being a psoralen and that's the peel. 
 
DR. MARKS:  Yeah. 
 
DR. BELSITO:  Yeah, you can contaminate.  I don't remember the coumarin issue being discussed at all with citrus, but I 
may be wrong.  We handle a lot of ingredients, so I would suggest we table it, look at the citrus reports. 
 
DR. MARKS:  Yeah, I agree. 
 
DR. BERGFELD:  There's no discussion with a table second, so I'm going to call the question.  All those in favor of tabling 
till this is resolved. 
 
GROUP:  Yes. 
 
DR. BERGFELD:  Unanimous.  All right.    
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CITRUS REMAINDERS STRATEGY 
SEPTEMBER 21-22, 2015 

 
Belsito’s Team 
DR. BELSITO:  Okay, so we're on to report strategies.  Okay, so we're looking at doing the remainder of the citrus, okay, 
ingredients.  Is that correct? 
 
SPEAKER:  Yes. 
 
MS. FIUME:  Yes. 
 
DR. BELSITO:  Okay, so I'm taking out part of these comments. 
 
SPEAKER:  (inaudible) 
 
DR. BELSITO:  In terms of deciding how to split these up it really would be nice to have some idea of what the composition 
was.  I definitely thought we needed to carve out the peel deriving ingredients separately because that's where the 
furocoumarins are going to be.  Where if we included them we're going to have to include a furocoumarin discussion that we 
don't need to for the other components of this. 
 
MS. FIUME:  Okay. 
 
DR. BELSITO:  It depends upon how you feel.  I didn't really care.  I said we can take a stab at doing it all together.  I'd 
prefer to carve out the leaf, the peel, and -- you know, I'd -- it would be really nice if we knew the composition because apple 
leafs seem different than the apple itself.  Hey, they're just comments I made, so. 
 
SPEAKER:  A lot of people eat apples. 
 
DR. BELSITO:  I think we can make a stab at doing them all but I would vote definitely to take the peel out. 
 
MS. FIUME:  Okay. 
 
DR. LIEBLER:  Yeah, I agree with having the peel separate -- separate report and then I thought we could try to combine the 
leaf and the flower.  There's not much in the leaf anyway -- 
 
DR. BELSITO:  No. 
 
DR. LIEBLER:  -- in terms of uses.  And -- so it's mostly flower anyway.  Leaf and flower and then the peel is a separate 
report.  And then we can go on and combine the seeds/pericarp and the whole plant we'll take part as another report. 
 
DR. BELSITO:  So you want the peel separate -- 
 
DR. LIEBLER:  Peel by itself. 
 
DR. BELSITO:  -- and then everything else together or a flower and leaf? 
 
DR. LIEBLER:  Flower and leaf is another one. 
 
DR. BELSITO:  Okay. 
 
DR. LIEBLER:  And then the seed pericarp and the whole plant multipart derived. 
 
DR. BELSITO:  So -- 
 
DR. LIEBLER:  Three reports. 
 
DR. BELSITO:  Okay, flower, leaf, peel, and then everything else that we haven't (inaudible). 
 
DR. LIEBLER:  Yeah, for now but the other thing I -- 
 
DR. ANSELL:  (inaudible) Bart just got here.  Let him get caught up so (inaudible). 
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DR. LIEBLER:  Yeah, okay.  I (inaudible) would like to also have an order of which ones you would like to see first. 
 
DR. ANSELL:  Well, okay. 
 
DR. LIEBLER:  I'll do the first couple. 
 
DR. ANSELL:  Now you're laying additional requirements on to Bart. 
 
MS. BURNETT:  Or can I do them all together.  Just three separate reports or do them all at the same time? 
 
DR. HELDRETH:  Right, we could give them to you concurrently (inaudible) 
 
DR. LIEBLER:  Yeah, I think -- right, we'll be -- we will review them at the same time but then be prepared as separate 
reports? 
 
MS. BURNETT:  They could be, yes. 
 
DR. LIEBLER:  Yeah, so I think the peel goes by itself -- 
 
MS. BURNETT:  Okay, okay. 
 
DR. LIEBLER:  -- as a report.  And I don't care when we review; all together or -- 
 
MS. BURNETT:  I'm sorry. 
 
DR. LIEBLER:  -- spread out over time.  And better to do them all together because then we have, you know, a lot of 
knowledge in our heads at the same time.  And then -- so flower, leaf could be a separate report but I wouldn't complain if it 
was combined with whole plant and seed pericarp. 
 
MS. BURNETT:  Okay, so either one -- either two or three reports. 
 
DR. BELSITO:  Right. 
 
DR. LIEBLER:  Right. 
 
DR. BELSITO:  I think we can start with two and combine them.  And then, you know, just like we've done, start with 
a -- the combination of we feel they need to be divided could divide them off.  In fact, I think we could go with a peel almost 
safe as used with the five model exclusion.  I mean that's going to be the concern with the peel, but you never know.  But 
definitely the peel needs to be separate. 
 
MS. BURNETT:  Okay. 
 
DR. BELSITO:  So peel and then we'll see what the other team says.  Do all the rest together or flower and leaf and then all 
the rest. 
 
DR. LIEBLER:  Right. 
 
DR. BELSITO:  Anything else on the report strategies for citrus?   
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Marks’ Team 
DR. MARKS:  Okay.  We are beginning with report strategies.  The first one, and this is in the administrative tab, and the 
first one is citrus on Page 33.  And Bart has sent us a memo, so Bart, do you want to give a little intro on this?  For Tom and 
Ron's the issue is one report or multiple reports.  And the CIRSSC had no preference, so it's up to us. 
 
DR. HELDRETH:  Right.  So a couple years ago we brought a very broad report to the panel to decide what you wanted to 
do with citrus derived ingredients, and the panel decided that we would split it up and start with one group that had the 
highest frequency of use and then go from there.  And so we've done the first couple of groups like that, and what we've 
brought back to you today the status of those ingredients not yet reviewed, and gave you the opportunity to decide which one 
you would like to do next or if you just want to clear the rest of them out in one shot. 
 
DR. MARKS:  As you recall, we did the citrus derived peel oils and we can to the conclusion with a restriction on 5 methoxy 
psoralen.  That's in the memo.  So Tom?  Rons?  How do we have listed there?  What is it?  Ninety-eight it looks like.  Do we 
want to continue the same format of doing it by plant parts or do we want to take this residual which is multiple plant parts?  
Flower, leaf, peel, seed, pericarp, pull plant?  What's your feelings?  Consistency or lump it all together? 
 
DR. SLAGA:  Well, I could go either way. 
 
DR. MARKS:  Yeah. 
 
DR. SLAGA:  The one way to take would be to take the peel extract and then lump the rest of them together.  It's on 
possibility.  The peel extract is the largest of that group, right? 
 
DR. MARKS:  You're talking about peel derived from number 23 to 48?  It's about -- 
 
DR. SLAGA:  Yeah. 
 
DR. MARKS:  Yes. 
 
DR. HELDRETH:  That has the most number of ingredients, but not the highest frequency of use, so that group has a lot of 
ingredients that would be lumped in there. 
 
DR. MARKS:  Ron and Ron?  Yes, so the largest use is the whole plant it looks like with the bitter orange oil, 281 uses.  Ron 
Shank, Ron Hill, which way do you prefer?  Continue doing -- they're already divided up here.  The question is do we have 
one report with these remaining 98 or do we continue nipping away at this part by part? 
 
DR. HILL:  So I'm sensitized, no pun intended, because of the lumping together and the apple report that I found very 
cumbersome.  It makes it difficult to determine where read across exists and where it doesn't.  I sort of like the groupings that 
you've got set up there.  I think if you did everything but the whole plant and multi-part derived first then you'd have that to 
go back and reference to in an appendix or whatever in a separate report.  Probably leaf and flower mite could be lumped 
together, I guess. 
 
DR. SHANK:  Well, and what about (inaudible) as a whole? 
 
DR. HILL:  Well, what I'm saying is I'd like to deal with those separately, personally.  This is my preference.  Separately 
with either a combination of flower and leaf, which makes good sense or keep those separate, but I think flower and leaf put 
together and then do peel and then do seed.  Those are three separate reports, and then come back and do whole plant in 
reference to those other three.  Because, like I say, when I'm looking at apple report I'm really bothered by mixing things 
together that are so dissimilar as seed oil versus flower water.  Those are such different beasts in terms of nature, in terms of 
things we might expect in them, all of that.  To me, putting them together and then trying to sort out the read across, even in 
the way we handed polysaccharides is so cumbersome.  I find it mentally impossible gymnastics. 
 
DR. MARKS:  Ron Shank? 
 
DR. HILL:  That's just my preference. 
 
DR. SHANK:  Bart, is it no true the way we're going to tackle this, actually if we decide to do it separately whole plant would 
be next anyway just based on the amount of use? 
 
DR. HELDRETH:  Not necessarily.  It's really the panel's prerogative which one we do next.  One thing that I'd like to point 
out here is that 281, that frequency of use for that whole plant ingredient may be a bit of a misnomer.  Notice there that we 
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found this name in the VCRP listing, but it doesn't perfectly match up with an INCI name.  So in all likelihood that number 
may represent a number of different ingredients that were entered in a way other than with an INCI name.  So I wouldn't 
depend too heavily on that 281 for deciding which group to do first. 
 
DR. HILL:  And, I mean, we do have some say other than just simple frequency of use, right, in making this kind of 
consideration? 
 
DR. MARKS:  Oh, yeah. 
 
DR. HELDRETH:  Absolutely.  It's the panel's prerogative. 
 
DR. MARKS:  Ron Shank? 
 
DR. SHANK:  I feel we should do each plant group separately for the same reasons that Dr. Hill gave.  I suggested first 
flower, then leaf, then peel.  I think the seed will be a very short report, and I think the whole fruit will rely heavily on the 
earlier reviews.  The chemistry's quite different between the parts, so I would like to see them done one at a time.  One group 
at a time. 
 
DR. HILL:  And the other advantage I can say to that is it would give industry time to figure out how to best supply us with 
things like method of manufacturer which seems in the past we've sort of struggled to get in some cases when we have a 
whole plant ingredient. 
 
DR. MARKS:  Okay.  So I get the sense, Tom, if it's okay with you it seems like continuing in the strategy we began is going 
individual plant parts and looking at that group is the way we would move forward.  So multiple -- 
 
DR. BERGFELD:  Could I ask a question?  Some of the ingredients that we have for botanicals, I'm trying to think which 
one, it mentioned that the whole plant information was present, so that was going to relieve the needs for a lot of the 
chemistry and a lot of toxicology.  And so right now you're sort of reversing that stand and you're going to go by plant part? 
 
DR. HILL:  So I was never in agreement with that approach because I always felt like it was, I'm not sure how best to say it.  
Again, if you have information about the whole plant, I mean, it's always good if we have these reports that tell us something 
about the constituent compositions in all the plant parts.  But then there's the issue of how are the extract prepared, and are 
the levels that we get in a whole plant extract reflective of all?  And now we've just got the seeds and we're grinding them up 
and then extracting them in some way. 
 
I feel like, in a sense, I don't want to use the word ruse, but it -- maybe minimizes issues that are actually there by virtue of 
having the whole plant as opposed to focusing on something like seed or root.  We're not looking at root in this case, so that's 
good.  But anyway. 
 
DR. MARKS:  I think we already, one could say, established the precedent for the citrus ingredients since we've done the 
peel oil and the fruit derived ingredients and already arrived at conclusions, so why not continue with the plant parts as we go 
down?  And then -- 
 
SPEAKER:  (inaudible). 
 
DR. MARKS:  -- yeah and then. 
 
DR. BERGFELD:  I don't either, but -- 
 
DR. MARKS:  So I'm going to tomorrow, since I think I'm the one that's going to discuss it, I'm going to say our team prefers 
multiple reports based on the plant parts as you've divided here, Bart. 
 
DR. BERGFELD:  Are you going to mention frequency of use as reported to the voluntary program at FDA? 
 
DR. MARKS:  Well I -- 
 
DR. BERGFELD:  Are you going to approach them in that way? 
 
DR. MARKS:  That's what we've done.  Actually, Bart raised the issue as is the bitter orange oil a true number, a 281.  But 
we also have a grapefruit seed extract, and I'm not sure that has -- 145.  That's the seed imperica.  Then if we look at lemon 
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peel extract that's 175, so yeah we can follow.  That's what we've done before, I think, based on the frequency of use is how 
we would tackle them. 
 
DR. BERGFELD:  But we're looking at two different kinds of frequency of use.  One that's reported to the CIR to their 
PCPC, and the one is reported from the FDA, and this one is based on FDA.  So I think that you have to clarify which one 
you're going to use or if you're going to use both. 
 
DR. MARKS:  I would continue the way we've done already.  Whatever -- how we picked -- 
 
DR. BERGFELD:  PCPC. 
 
DR. MARKS:  -- peel oils and why we picked citrus fruit derived ingredients.  We just use the same reasoning. 
 
DR. HELDRETH:  Yeah, I mean, as far as using the frequency of use data that numbers that we're currently at when we were 
doing our priority setting for this year are up in the 300s and 400s products that they're in.  None of these really match that 
criteria for frequency of use, so I think it's really the panel's prerogative what they would like to review first.  What makes 
sense to them to look at first.  Because none of these numbers really even come close to where we are at our frequency of use 
threshold at the moment. 
 
I think it's up to you.  If you want to go with doing separate plant parts, as it sounds like you're proposing, it would be great if 
you could also tell us maybe what the first couple you would like us to attack are. 
 
DR. HILL:  I liked Dr. Shank's proposed sequence. 
 
DR. MARKS:  Do you want to repeat that? 
 
DR. HILL:  I liked -- oh. 
 
DR. MARKS:  Yeah, which? 
 
DR. SHANK:  Flower, leaf. 
 
DR. MARKS:  Hold a second.  Flower, leaf -- 
 
DR. SHANK:  Leaf, peal. 
 
DR. MARKS:  Peal. 
 
DR. SHANK:  Seed, whole. 
 
DR. MARKS:  Whole, okay. 
 
DR. HILL:  I would just comment about the whole plant data is there's nothing to prevent people either industry or anybody 
else who's interested from supply this data that will eventually be in the whole plant report as useful information toward 
figuring out how to do the read across.  There's nothing to prevent or preclude that, as I can see it, even if we put it in an 
appendix or I like these summary tables because I think they tend to be succinct, and the writer is doing a pretty good job 
putting those together.  Then we can go out and look at original data when we need to.  But there's nothing that precludes 
having that whole plant data when we're reviewing flower, for example.  In fact, I think we would like to have that.  Let me 
just keep rolling that forward as needed. 
 
DR. MARKS:  So Ron Shank, just in case tomorrow the other team asks how did you come up with the preference do you 
want me to pass that onto you? 
 
DR. SHANK:  No. 
 
DR. SADRIEH:  Can I just?  I wanted to make a comment. 
 
DR. MARKS:  Sure. 
 
DR. SADRIEH:  And so -- 
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DR. MARKS:  And you're?  I'm sorry. 
 
DR. SADRIEH:  Nakissa Sadrieh from FDA. 
 
DR. MARKS:  Yes.  I knew you were from FDA. 
 
DR. SADRIEH:  Yeah. 
 
DR. MARKS:  Nakissa? 
 
DR. SADRIEH:  Nakissa, yeah. 
 
DR. MARKS:  Yeah. 
 
DR. SADRIEH:  I just would like to see, generally speaking, for deciding how to go about these botanicals like a systematic 
approach that is based on science and not -- the VCRP is really voluntary.  You all know that.  And it's not representative 
pretty much of what's being used depending on who reports.  Just because there's a certain number of VCRP that should not 
dictate how one should evaluate things from a scientific perspective. 
 
I think that the most important thing is to first have characterization data on the different components and the different parts 
to be able to decide why we would want to lump categories together based on chemical similarity or the presence of certain 
constituents that might make them a little bit different.  That approach would be useful for all botanical, basically.  So I don't 
know whether that's something that this committee does or not, but to develop a systematic approach for determining how to 
evaluate how the different components or different parts of plants are considered, but based on characterization so that there 
is data to support and not kind of having to decided should we go with, you know, VCRP or the usage data from ICI or 
whose preference it is.  Because it's harder to be able to justify preference than it is to justify data. 
 
DR. HELDRETH:  It would be nice to do something like that but it comes down to kind of a chicken and the egg situation.  
We don't have the data characterization and the information on the ingredients until we write a report and the analyst goes out 
and makes a surge and evaluates those ingredients.  We don't have a report until we decide which ingredients we're going to 
review and go forward.  So at some point we just have to make a best estimation, and we use the VCRP frequency of use as 
an aggregate of exposure and start there. 
 
Now, we let the science and the data, and the panel's expert judgment speak into that report once it's formed and make those 
decisions based on science.  But at some point we have to make a best estimation to start the report so that we can find that 
data, find that characterization and move forward in a scientific matter. 
 
DR. SADRIEH:  I mean, it's fine to say that when people formulate products and they use these things they have some idea 
of what they're putting in there, so the raw material manufacturer or somebody has to have some idea what's in it when 
they're selling it to the company that's making this stuff, so that data has to be there. 
 
DR. HELDRETH:  I agree, but we don't have it. 
 
DR. SADRIEH:  Well, we should get it.  You know?  I mean, that's -- 
 
DR. MARKS:  Actually, we often do get it, but as Bart said, we get it once a report is being evaluated, and if we see that it's a 
deficiency, as you'll see in some of the botanicals we won't make a decision in terms of safety without having the individual 
chemical components of the botanical. 
 
I'm going to get back to Ron.  I agree with Bart.  It's difficult up front at this point.  You were almost put on the spot here 
now, Ron, but why did you decide flower was number one and then go to leaf, peel?  Was there some reasoning or you just 
like flowers the best because they're the most beautiful? 
 
DR. SHANK:  No, the reasoning was based on use. 
 
DR. MARKS:  Use, okay.  Okay.  I don't think the other thing, Nakissa, if there is a safety alert that always raises to the top, 
so if we might -- 
 
DR. SADRIEH:  I'm just saying it's kind of hard to know what to safety alert when you're looking at a whole bunch of things. 
 
DR. MARKS:  Yes. 
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DR. SADRIEH:  You know, the data there isn't that much of it. 
 
DR. MARKS:  Yes. 
 
DR. SADRIEH:  When it's on a bunch of different things it's very hard to be able to make a determination, so that's just a 
normal sequence to kind of know what it is that you're actually looking at the safety data for, and then trying to understand 
the safety data. 
 
DR. MARKS:  Okay.  Any other comments?  Ron? 
 
DR. HILL:  I think in this particular case this is not the first we've been dealing with citrus. 
 
DR. MARKS:  Right. 
 
DR. HILL:  And so we have looked at, for this group of ingredients and some others, we have looked at commonalities with 
respect to expected kinds of constituents we'd see.  We can see flowers and not just citrus, but other plants have been similar 
to leaf.  Leaf will be, more or less, dissimilar to stem, and then maybe root's a lot different, and seed's a good bit different.  
Now we have cell culture based ingredients that are coming along and probably will slowly take over the world, to some 
extent. 
 
But anyway, we are relying on, I think, past experience with botanical products and also citrus because we've been chipping 
away with citrus, starting with the oil, but we're getting other information as we go.  But it's what, at least according to our 
current procedures, we do a scientific literature review, and then that goes out, and whatever information comes in that's what 
we start to rely on, and so, I mean, that would be, I guess, one advantage of doing all of these lumped in one big report and 
then separate them after.  But then that's a -- I just don't -- I'm arguing against that approach. 
 
DR. SADRIEH:  I'm not disagreeing.  I'm just saying that you're saying similar and different.  I'm just saying, could you 
please explain what similar and different is?  That's the only thing I'm saying.  It would be nice to have it documented that 
this means similar and this means different. 
 
DR. HILL:  Well, to some extent I think it depends on concentrations of us.  So if you look at apple, since we've got the 
current report, the vast majority of those ingredients that we're looking at are used at very low concentrations in the 
cosmetics, so then really one would presume, not always safely, but one would consume that constituents that are sensitizing 
would be the biggest concerns there.  And then suddenly you have one ingredient where we're up at 5 percent or 6 percent on 
a leave-on then the concerns may be very different because chronic exposure daily.  Actually, the language we have in the 
report (inaudible) is great.  It could be regular or occasional over many years, and then that would be a very different 
exposure scenario.  So until you actual know what those constituents are of concern might be and have some toxicology data 
I'm not sure you can make those determinations up front. 
 
DR. HELDRETH:  Right. 
 
DR. HILL:  But just if we lump all these very dissimilar ingredients together and then try to figure out what to do with it after 
that, for me, that becomes very difficult because the read across becomes almost impossible to interpret without a whole lot 
of effort.  If we had a whole meeting focused on that ingredient group and nothing else then maybe that would be doable, but 
I think we'd still end up splitting things based on similarities and preparations and the sorts of things that are in them.  You 
extract as an oil versus extract a flower water which is a very different beast entirely. 
 
DR. HELDRETH:  Right.  At this point we're just making a very preliminary decision on similarity.  We're not making a 
safety determination here. 
 
DR. HILL:  Right. 
 
DR. HELDRETH:  And we're certainly not setting the path forward in stone.  We're just laying out an initial course.  They 
seem to have some similarities based on the same genus species plant part methodologies, but we'll see if that's really true 
when we get the data in and the panel has the opportunity to evaluate, okay, did our preliminary grouping based on 
similarities make sense?  If it didn't, and the panel has had no qualms about doing this, the panel will take the report and 
separate out the ingredients that don't fit in there or they'll split the conclusion so that there's a different conclusion based on 
what ingredient might have a great concentration of a constituent of concern and that makes it dissimilar from the rest of the 
group.  So either the conclusion will be split or the report will be split into separate pieces. 
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It would be nice, as you've mentioned, to have all of that data upfront to make those decisions.  But it's not a situation that we 
currently have that we can do something like that.  We don't have a database that lays out all the constituents of all the 
botanicals or lays out all the tox profiles of all of these ingredients in front of us to make those decisions based on.  We have 
to go forward and chose a grouping, and then get the data and see if we were right in our initial guess.  And if we were wrong 
the panel makes sure that we fix that. 
 
DR. MARKS:  So tomorrow, at least, for the strategy of our team I'm going to recommend we do the remaining parts of the 
citrus ingredients based on plant parts in the priority that we feel we can tackle them are flower, leaf, peel, seed, and whole 
plant.  We'll see what the Belsito team how they feel about that. 
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Full Panel Meeting 
DR. MARKS:  That's correct, so the report strategies for romaine citrus ingredients and hydrolyzed proteins, page 33, in the 
PDF, it's citrus, and so the question was:  Do we do one report, including all the remaining parts-derived ingredients or do we 
do it as (inaudible) reports.  Our team felt we should continue the precedent we've already set -- there are multiple reports 
based on plant parts -- and the priority be based on our preference, the CIR Panel preference, so we put in order of preference 
flower, leaf, POC, then whole plant. 
 
DR. BELSITO:  So, you want four reports? 
 
DR. MARKS:  Yes. 
 
DR. BELSITO:  So, we felt that peel should be separated, because that's where most of the four coumarins are going to be, 
and that will be a separate issue.  But we thought we could do it with flower and leaf together and then all the other parts.  So, 
we were suggesting three -- peel, flower, and leaf -- whenever it counts. 
 
DR. MARKS:  How about the whole plants? 
 
DR. BELSITO:  That would be everything else. 
 
DR. MARKS:  Oh. 
 
DR. SHANK:  Including seed and seed oils? 
 
DR. BELSITO:  We've already done seed oils. 
 
DR. HELDRETH:  That one that wasn't included originally this junos seed oil. 
 
DR. BELSITO:  Okay, so that would go into all other parts. 
 
DR. LIEBLER:  So, another thing that I think came up is that we talked about possibly combining, doing -- still doing the 
peel as a separate report and then moving everything else and looking at that.  So, that would be flower, leaf, and then the 
whole plant and seed (inaudible). 
 
DR. BELSITO:  That was an option we talked about, and then we could always split them. 
 
DR. LIEBLER:  Right. 
 
DR. MARKS:  (Inaudible).  Do you want to comment? 
 
DR. BERGFELD:  So, we can peel, flower, and leaf and then look at everything else. 
 
DR. MARKS:  Fine. 
 
DR. BERGFELD:  That fine? 
 
DR. MARKS:  Yes. 
 
DR. BERGFELD:  So, you have three parts? 
 
DR. MARKS:  No, we had multiple parts but three reports. 
 
DR. BERGFELD:  No, not three reports.  Thank you. 
 
DR. HELDRETH:  And I just wanted to clarify whether it would be alright, with the whole panel, if these reports came at 
you concurrently. 
 
DR. BELSITO:  Yes, make it easier. 
 
DR. MARKS:  And let's just confirm that.  So, there was flower.  The peel was separate. 
 
DR. BELSITO:  Flower and -- 
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DR. MARKS:  Leaf. 
 
 
DR. HELDRETH:  Leaf. 
 
DR. BELSITO:  -- leaf, and then everything else. 
 
DR. HELDRETH:  Yup. 
 
DR. MARKS:  Okay.  Leaf, peel, then everything else. 
 
DR. HELDRETH:  The kitchen sink. 
 
DR. MARKS:  And the (inaudible) basically seen the whole plant.  Okay.  That's fine with our team. 
 
DR. BERGFELD:  All right, then, I think we have -- 
 
DR. MARKS:  Do we need -- 
 
DR. BERGFELD:  No, I don't think so.   
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CITRUS FRUIT-DERIVED INGREDIENTS 
JUNE 15-16, 2015 

 

Belsito’s Team 
DR. BELSITO:  Okay, then we're moving on to citrus fruits.  So at the March meeting we issued an insufficient data 
announcement for 80 citrus fruit derived ingredients asking for method of manufacture, chemical composition, impurities, 
irritation, sensitization, confirmation from RIFM about their assessment of six ingredients.  We also asked for confirmation 
on species of citrus fruits which were and were not GRAS from the FDA. 

And so, we got some information back from RIFM as to what were fragrance ingredients.  There's one that's still sort of 
dangling out there so we included it. 

MS. BURNETT:  I think there were six on the list. 

DR. BELSITO:  Right. 

MS. BURNETT:  RIFM told us that one was under their purview.  So we deleted that one which was the bergamot fruit -- 

DR. BELSITO:  I thought there were five that we deleted, no? 

MS. BURNETT:  No, just one. 

DR. BELSITO:  Okay. 

MS. BURNETT:  Yea, there was -- are still kind of -- they didn't own up to them so we're going to claim them for now.  And 
then, I think the last one was an error.  It shouldn't have been included in the report so I deleted it. 

DR. BELSITO:  Okay. 

MS. BURNETT:  It was the wrong part of the plant that we weren't reviewing at the moment. 

DR. BELSITO:  Okay.  So -- 

MS. BURNETT:  The panel did receive or we all received this morning concentration of use.  They were the outstanding 
ingredients that are mentioned in the use table or use section.  Let me find what page that is. 

DR. BELSITO:  So we got for grapefruit peel and water? 

MS. BURNETT:  Yeah. 

DR. BELSITO:  And for dulcis fruit extract. 

MS. BURNETT:  Yes, on page 26 of the pdf I mention that the survey was still being conducted on these ingredients.  So this 
is the results of the survey. 

DR. BELSITO:  So for method of manufacture do we now have it for this sinensis fruit water, the junos fruit extract and that 
mixture of citrus fruit waters, all right?  But not for the others? 

MS. BURNETT:  Correct. 

DR. BELSITO:  And then, for chemical composition and impurities we have it for the dulcis fruit extract, the citrus 
aurantium dulcis fruit extract but not for the others and then, we wanted irritation and sensitization and we got that on 
the -- got quite a bit on that.  We got the hydrolyzed citrus aurantium dulcis fruit extract was not sensitizing in a guinea pig 
maximization at 8.5. 

The junos fruit extract at 1.2 percent was not a sensitizer.  The sinensis fruit water was not an irritant or a sensitizer and then 
that citro fruit water, red/orange bio, I'm not sure what that was.  Five citrus things combined was also not a sensitizer. 
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And we got rid of the bergamot fruit oil as a fragrance ingredient but not the other.  So that's sort of where we are in terms of 
what we got in wave one.  And -- 

DR. LIEBLER:  Quite a bit more to it. 

DR. BELSITO:  Right.  Wave two, got method of manufa -- well, I included the wave two data, no?  Yeah, that we got, so 
and then, there was something this morning that was sent out or just the concentrations of use.  So I guess the question is 
where are we with this body of ingredients?  We clearly didn't get everything we wanted particularly in terms of methods of 
manufacturing chemical composition. 

We got some sensitization and irritation.  We got a good amount on that on three different products.  Also concerning the 
GRAS, Christina, on page 3 of the pdf it says "From the initial research performed on this report it appears that almost all of 
the citrus fruit species detailed in this report that are used in the preparation of cosmetic ingredients, in some form or fashion 
either here in the United States or internationally."  So something is missing from that.  Our GRAS, is that what you mean? 

The last -- that last three sentences at the top of the page, page 3 of the pdf. 

MS. BURNETT:  Basically, what I was trying to say is that according to the CFR description, citrus fruits that are covered in 
this report are considered GRAS.  They don't necessarily -- they're not an all-comprehensive list.  The CFR notification says 
that if these were used as foodstuffs before a certain date, they're generally recognized as safe.  If they are used 
internationally as foodstuffs before this certain date, there's, you know, they're generally recognized as safe. 

But we did receive in the wave two a genus-species guide on how these are related and they're all essentially derived from 
either tangerines or lemons.  They're just a crosspollination of different citrus fruits.  I didn't include it in the report but all 
citrus are of Asian cultivation originally and throughout the years have been grown in other places that are most hospitable 
to. 

DR. GILL:  But I think, Don, your point is at the end of that sentence we could put a comma and say can be considered as 
GRAS. 

DR. BELSITO:  Yes. I mean, I just -- 

DR. SNYDER:  It's not quite a sentence. 

DR. BELSITO:  Yes. 

DR. GILL:  Yes. 

MS. BURNETT:  It's the memo, right? 

DR. GILL:  No, it's in the report. 

MS. BURNETT:  Oh, it is? 

DR. GILL:  Page 3. 

MS. BURNETT:  Oh, I was looking at the memo, I'm sorry.  I'm just trying to figure out what here.  Got it. 

DR. GILL:  After internationally.  Is the next sentence. 

MS. BURNETT:  Oh, I was looking at the wrong page.  3, I was looking at page 3 of the pdf. 

DR. GILL:  I'm sorry.  I do see it in the memorandum.  But it may be in the -- it's in the memorandum. 

DR. KATZ:  I just wanted to make one comment.  Just to make sure that everyone understands because it's GRAS.  If it's 
GRAS it's GRAS for foods. 

MS. BURNETT:  Correct. 

Distributed for comment only -- do not cite or quote 
 



DR. KATZ:  That it does not cross over into cosmetics because there are no GRAS ingredients for cosmetics. 

MS. BURNETT:  Correct, correct.  It was, I think Dr. Shank last time wanted the specifi -- we had some that are GRAS in 
direct foods as extracts and he wanted to know what species weren't considered to be GRAS.  And so, we recognize it's for 
foods not cosmetics.  So it was just if you orally ingested it takes away the systemic concerns. 

DR. ANSELL:  So I was similarly looking at page 3 of the pdf which -- so where is this discussion we've just been having on 
the pdf page? 

MS. BURNETT:  In the docu -- in the actual report itself? 

DR. ANSELL:  No, in the pdf numbers? 

MS. BURNETT:  I think what I was looking at was page 3. 

DR. ANSELL:  Yeah, me too and that didn't seem to be the problem? 

MS. BURNETT:  In the report? 

DR. BELSITO:  No, I didn't see it in the report, right. 

MS. BURNETT:  Okay, so -- 

DR. BELSITO:  I mean, it -- 

DR. GILL:  Your explanation of it is on page 24 in the report. 

MS. BURNETT:  Okay. 

DR. GILL:  Of what's GRAS and what is essentially GRAS. 

MS. BURNETT:  Right.  I think I failed paraphrasing. 

DR. BELSITO:  And it didn't sort of answer the question I guess is -- 

DR. LIEBLER:  So that just summarizes the rule. 

DR. BELSITO:  Yeah. 

MS. BURNETT:  Right. 

DR. LIEBLER:  But it doesn't help us determine which of these ingredients fit the rule. 

MS. BURNETT:  Right, so I find it very hard to determine what -- which ones were used as food before 1958. 

DR. BELSITO:  58. 

MS. BURNETT:  If you Wikipedia things and I do, these are used and more Wikipedia references but if you look to see what 
these common citrus fruits are and how they're used, a lot of them are used in citrus dressings and snacks and stuff.  May or 
may not be commonly used.  If you watch the Food Channel I'm seeing more and more of these being used but I don't know 
how to determine what was recognized as foods here in the US before 1958. 

DR. ANSELL:  I don't think you need to make the regulatory determination.  It's my understanding that GRAS materials are 
listed -- 

MS. BURNETT:  Right. 

DR. ANSELL:  -- either in the GRAS section or have standards of identity in the foods section.  So I think people have done 
this before. 

Distributed for comment only -- do not cite or quote 
 



MS. BURNETT:  The way I read it is that because there are so many natural -- fruits and vegetables that they're not 
processed.  So if it's processed in any way, I mean into an extract, yes, it's listed and it has all the limitations described with 
it.  But if it is just a vegetable or a fruit that you find in the market, that is not going to go on a big list on the CFR. 

That's how I interpreted the CFR citation.  I showed it to Dr. Gill.  I showed it to Bart and I think we all agree that that's what 
it meant is that the list is too great of foods that are out there and we're not going -- FDA's not or whoever is not going to list 
them all out.  And if people ate it before 1958, it's safe.  No one keeled over. 

DR. LIEBLER:  So would this not apply to some of the newer varieties that have been generated by -- 

MS. BURNETT:  What -- possibly.  So the wording is that if something were to come out after this date that the 
burden -- someone had to provide something that showed that it was safe to eat.  But I don't know where you find that data. 

DR. ANSELL:  I think there's some confusion as to what the question -- the question as specifically stated, you're right, was 
what's GRAS?  But your answer is what is a food.  And I think that's what we really wanted to ask and there are other places 
where there are standards of identify for foods which may legally be marketed which are not GRAS.  They're just food. 

MS. BURNETT:  Right and I did see -- 

DR. ANSELL:  So we can, you know, perhaps we can talk about this offline as to -- 

MS. BURNETT:  Yeah, I did see some that were claiming -- I saw some that were -- some ingredients that were given notice 
by FDA because they were giving drug claims on a food product. 

DR. KATZ:  That's different. 

MS. BURNETT:  Right, right, right. 

DR. KATZ:  I think right now through this conversation, I'm very confused as well.  That I think you're mixing three 
potential things. 

MS. BURNETT:  Right, I think I am. 

DR. KATZ:  You're mixing medical foods. 

MS. BURNETT:  Right. 

DR. KATZ:  You're mixing GRAS and you're mixing just foods that are sold as commodities food. 

MS. BURNETT:  Right. 

DR. KATZ:  And I think that in some way you're going to need to sort of separate that out in the discussion because 
otherwise it's going to be impossible to decide what we're talking about in terms of in potential ingredients for a cosmetic.  
And I understand that there are different risks between ingestion and topical use. 

MS. BURNETT:  Right. 

DR. KATZ:  But we need to also consider that some things that you might be able to ingest, most people may not have a 
problem with.  There may be a small percentage of individuals who have allergic sensitivity to certain ingredients.  But 
topical use is different than oral use. 

MS. BURNETT:  Right.  I think it was just as a guide, we were trying to use the GRAS designation so that we didn't need to 
use -- didn't need to do a full systemic tox profile.  So I think that was our standing -- 

DR. LIEBLER:  So maybe -- 

DR. BELSITO:  This was Ron's issue.  Why don't we let their team decide on it and tell us what they decide tomorrow?  It 
really wasn't ours. 

Distributed for comment only -- do not cite or quote 
 



DR. LIEBLER:  Because I don't think you need it to be classified as GRAS -- 

MS. BURNETT:  Right, right. 

DR. LIEBLER:  -- for it -- for us not to have it concern about systemic toxicity. 

DR. BELSITO:  On page 23 on the pdf under the introduction, so in the table of use concentrations we have orange fiber 
listed but it's not listed here.  So is that a mistake in the table of uses or is that a mistake of not adding it here? 

MS. BURNETT:  I'm not sure.  Would we consider fiber to be part of the fruit or is that something that should be deleted?  It 
might have been because this report used to have 200 and some ingredients and I pared it down.  I might have taken it off one 
list but left it in the table and I was deleting stuff. 

DR. LIEBLER:  I don't know if there was rationale to delete it but it's certainly part of the fruit. 

MS. BURNETT:  Okay. 

DR. LIEBLER:  I mean, it's the -- it's some of the residual material from, like, juice for example. 

MS. BURNETT:  Right, so it probably belongs in this -- 

DR. BELSITO:  So it shouldn't be on the list, okay. 

MS. BURNETT:  I just got a little -- I was looking for fruit and I didn't see the word fruit so I probably just knocked it off. 

DR. BELSITO:  And then, in going through the various uses and this will be a question depending upon if we ever get to a 
safe conclusion.  And I don't know where you're at at this point but there are no reported uses for any of the so-called 
fruit/peel water, the fruit itself, the fruit oil powder.  And then, there's one reported use for orange fruit powder but without a 
concentration. 

So how do you deal with going with a safe as used when a whole number of the various aspects of what's in this list are not 
used and we have no idea at what concentration they might be used? 

DR. SNYDER:  I think you dealt with that before where we just said it's -- in the discussion we say that we would assume 
that they'll be used in similar concentrations as other ingredients or in that -- when we deal with that before. 

DR. BELSITO:  Well, it always seems to me that we had at least one representative from some aspect of that family.  I mean, 
I've never been in a situation where, I mean, when you look at -- I mean, just look at all of these lists and, you know, you see 
fruit peel water showing up several times and not used fruit.  Fruit oil powder and when it comes to powder which are dried 
and lyophilized will they have different concentrations than something that's -- so you have a solid there that may be more 
concentrated and if it's used at the same concentration as the liquid could have different sensitizing capabilities.  And we 
don't have a concentration for it. 

I'm just pointing these out because I don't think we're necessarily at a safe as used conclusion at this point.  So what are we, 
sort of, if we're not, what do we need?  What is our wish list now?  And the second part of that question is how are we going 
to deal with ingredients that have the accepted genus and species name or have none listed?  We got all of this information 
from wave two in the Struwe assessment of citrus names and so, some of these have the same genus and species.  It's, to me, 
again, that was all very confusing information. 

DR. LIEBLER:  It seems to me the basic problem is that we have a lot of ingredients listed in the dictionary, many of which 
have no uses and then, a set that do have apparent uses but for which we have no concentration of use.  And that, I think, 
basically addresses your concern, Don. 

DR. BELSITO:  Yeah. 
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DR. LIEBLER:  Is that we don't have enough information about these things that are being used but in general, our approach 
is to review everything in a family that's in the dictionary that fits, I mean, in a report.  And when we do it with an ingredient 
group like this it leaves a lot of holes that we're not going to be able to fill. 

So we either have to assume that the different forms of these fruit extract, citrus extract, citrus fruit- derived products are 
going to be used in comparable concentrations and in comparable ways.  And I think that's a reasonable assumption based on 
the data that we do have.  But it's true that we've got a lot of holes in the usage. 

And if you're not comfortable making that assumption, I'm more comfortable with that myself, but if you're not comfortable 
with that, then this all breaks down and you'd have to throw out a lot of stuff. 

DR. BELSITO:  Yeah, well, one of my comments about -- comment, we now have fruit peel water for grapefruit at least.  So 
we know that's up to.5 in an eye lotion and you have -- trying to look to see, get back to my comment there.  So we have 
some concentrations of use for the fruit peel water but still none for the fruit as it although we have the fruit extract.  And the 
fruit oil powder, we don't have any concentrations of use.  So I don't know.  I -- this was -- 

DR. LIEBLER:  Fruit oil powder? 

DR. BELSITO:  -- went along with the -- 

DR. LIEBLER:  Did you say fruit oil powder? 

DR. BELSITO:  Yeah.  Isn't there a fruit oil powder? 

DR. LIEBLER:  I don't think you can make that. 

DR. SNYDER:  That seems like a non -- 

DR. BELSITO:  Okay, so maybe it's just fruit oil and fruit powder. 

DR. LIEBLER:  Yeah, maybe that's it.  Anyway but --  

DR. BELSITO:  Well the powder?  Oh, there is a juice powder.  Yeah, oil is -- I'm not seeing it here. 

DR. SNYDER:  It seems to me that we have -- while, we don't have complete data for everything, we do have quite a bit of 
data, and in March did we specify exactly whether we wanted composition and impurities and all that on a -- in exactly 
specific ingredients?  Or did we just say we wanted some sense of the landscape? 

MS. BURNETT:  We generally wanted it for this group, but that was not very specific.  You only labeled specifics for the 
sensitization/irritation data for the ingredients of the highest -- 

DR. SNYDER:  Uses.  Highest concentration use, okay. 

MS. BURNETT:  Yes. 

DR. SNYDER:  So, I think we've got a fair bit of that, right?  And then we also have that Table 4.  We have all the allergen 
data for all the fruit waters, which it shows there's really nothing across the board to be of concern. 

MS. BURNETT:  I remember at the last meeting, this team was comfortable with saying at least the fruit waters were safe. 

DR. SNYDER:  Yes, okay. 

MS. BURNETT:  Okay. 

DR. LIEBLER:  Yes, I'm actually closer to a safe- as-used with this group.  I have a specific concern about the citrus grandis 
grapefruits.  This would be in the usage table on page PDF 42, table 8.  So, if you go to PDF 42, table 8, there are three citrus 
grandis ingredients listed.  There's the fruit extract, the fruit water, and the juice. 
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Now, the fruit water and the juice have pretty low use concentrations, but the fruit extract has 211 uses with concentrations 
up to 15 percent, and then 8 percent in a rinse-off, 15 percent in a leave-on.  Now, that table with the allergens says "not 
present for everything" for this ingredient.  We do have one HRIPT on this stuff, and it's on the bottom of page 46 -- PDF 
46 -- and it's.15 percent tested concentration.  So, way below the 15.  And the note I made was:  Is the composition data for 
the grandis okay to alleviate the concern about not having sensitization and concentration of use, which is a pretty high 
concentration of use for this whole family of ingredients.  It's one of the highest ones I think we have. 

DR. SNYDER:  And as a leave-on? 

DR. LIEBLER:  It's 15 percent in a leave-on, yes. 

DR. SNYDER:  Okay, thank you. 

DR. BELSITO:  Yes, so, you know, when you look at what are going to be the sensitizers, you know, it's really going to be 
the psoralens, and so the question is whether we, you know, take it over from the peel, and the psoralens are really in the peel 
of these, not so much in the fruit.  So, you know, the lime phytodermatitis that you see is when people are squeezing whole 
limes and they get the furocoumarins out of the peel, not the juice.  But, obviously, they could be potentially contaminates, 
but if we carry over that language that we had when we were doing the peel ingredients, you know, to limit the amount 
of -- yeah.  I think we can cover that. 

DR. LIEBLER:  So, that could be covered in the discussion.   

DR. BELSITO:  Yes. 

DR. LIEBLER:  Yeah, because we do have the table, which basically says the fruit extract for grandis has none of these 
allergens present -- none of the coumarins. 

DR. BELSITO:  Mm-hmm. 

DR. LIEBLER:  So, even though there's a disparity in the use concentration versus the tested concentration for the one 
HRIPT that we have, we can point to this. 

DR. SNYDER:  I mean, for me it was a combination of three data sets.  We got that table with all the fruit waters with very 
little content of major allergens of concern; we got no case reports; and we do have some pretty good HRIPT data.  And 
nothing's giving us any signal.  So, sensitization is our major issue.  I was kind of leading towards being comfortable with the 
data set. 

DR. BELSITO:  I have -- so, I think we have a sensitization to 35 percent on fruit water, or is that -- I can't understand what I 
meant here in this summary.  It says, "However, maximum use concentration has 19 percent were reported for citrus, for 
instance, fruit water in face masks."  And then I have a note, "To 35 percent negative for fruit water."  So, I'm assuming that 
meant sensitization.  We had a sensitization study someplace?  And as high as 15 percent for citrus grandis grapefruit extract.  
And I said we have only to 1 percent for the fruit extract. 

So -- 

DR. LIEBLER:  Right. 

MS. BURNETT:  Yes. 

DR. LIEBLER:  Yes, that's my point. 

DR. BELSITO:  We have sensitization to 35 percent on fruit water and only 1 percent on a fruit extract. 

DR. LIEBLER:  That was my point. 

MS. BURNETT:  And we have -- 

DR. LIEBLER:  But we've got that table that says "no allergen present in the fruit extract." 
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DR. BELSITO:  Right.  So, I thought -- I have a note here that the fruit extracts in fruit waters are clearly sufficient.  I think 
we can clear the powders, even though we don't have concentrations, and so that leaves the fruit peel water in juice.  And 
then I need to limit furocoumarins per the peel oil report. 

DR. EISENMANN:  Christina, I have a question on page 47 of the PDF -- 

MS. BURNETT:  Yes. 

DR. BELSITO:  Table 11. 

MS. BURNETT:  Yes. 

DR. BELSITO:  The concentration dose that was used in the photosensitization for the photo toxicity study for the bergamot 
fruit extract.081525 percent. 

MS. BURNETT:  As written, but -- 

DR. BELSITO:  Okay. Somebody needs a lesson on significant figures. 

MS. BURNETT:  That was in the data set.  I believe that, I mean -- 

DR. LIEBLER:  Don, I'm still looking for fruit peel water. 

MS. BURNETT:  It's a -- it's the citrus grandis fruit -- grapefruit fruit/peel water. 

DR. LIEBLER:  For the middle here. 

DR. BELSITO:  It's 35 -- a 38 percent in an eye gel.  It's citrus aurantium dulcis orange fruit water.  It's page 46 in the PDR. 

DR. LIEBLER:  So, fruit water's fine. 

DR. BELSITO:  Right. 

DR. LIEBLER:  I think, across the board.  It's when you get peel into it, then you get, potentially, some of the ingredients 
from the peels. 

DR. BELSITO:  Right. 

DR. LIEBLER:  Which are mostly out of this report. 

DR. BELSITO:  Right. 

DR. LIEBLER:  And so Paul was pointing to the beginning of the report where it was in the original list, and I'm looking at 
the end of the report on the tables of uses and I didn't see it.  Fruit/peel water in either table 8, which is all the uses, or table 9, 
which is the ingredients not reported to be in use. 

DR. BELSITO:  Right. 

DR. LIEBLER:  So, I'm wondering if that peel part is true.  Does it really belong there?  Or where did that come from? 

MS. BURNETT:  This was one of the ones that were still out for survey, so we just received that information this morning.  
So, it didn't really follow either table, because I didn't have VCRP data, but I knew the Council was surveying it.  So, I didn't 
include it in table 8.  But I included it in table 9, because I knew that the Council was looking, so I didn't want to -- I wrote it 
in the text, but it's not in any table. 

DR. LIEBLER:  Oh, I see.  So, that's in this morning's.  Thanks.  So,.1 percent. 

MS. BURNETT:  .5 percent. 
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DR. BELSITO:  .5 is the highest in an eye lotion. 

DR. LIEBLER:  Oh, I see.  Okay, yes, okay, got it. 

DR. SNYDER:  So, do you want to go safe as used except for the peel, the one that has -- the only one -- sensitization data at 
the highest concentration of use?  Or what do you think? 

DR. BELSITO:  Well -- 

MS. BURNETT:  It's an ingredient that doesn't -- it has a weird -- since it didn't go in the peel oil report when we were 
reorganization the list, we thought if it doesn't go in peels then it has to go in fruits.  But maybe the Panel isn't feeling -- 

DR. BELSITO:  Which ingredient are we talking about now? 

DR. SNYDER:  The peel water. 

DR. BELSITO:  True peel water.  I think we have enough information on that.  I think if we simply -- I mean, you know, 
we've already cleared the peels.  I mean, again, I think you just need to go back and use that same furocoumarin language that 
we used for the peel oils.  We actually have more information on that -- the fruit abstracts and the fruit water.  I mean, and 
then -- you know, what we don't have information on are the powder and the fruit itself. 

DR. LIEBLER:  So, the citrus grandis peel oil was safe as used?  Okay -- 

MS. BURNETT:  Safe as -- with our caveats. 

DR. LIEBLER:  Oh, then I think we're fine. 

DR. BELSITO:  Yes, I do, too. 

DR. LIEBLER:  Yes, we can handle that in the discussion easily. 

MS. BURNETT:  Okay. 

DR. BELSITO:  So then, if I'm hearing everything correctly, we're going to let Ron Shank worry about the GRAS stuff since 
he raised that.  We're going to go safe as used with the caveat on the presence of fruit furocoumarins.  Is that correct? 

MS. WEINTRAUB:  I just wanted to point out two things first.  I've raised the GRAS issue before as well.  So, I think it's not 
only in this context but in others where it seems that the panel sees something as GRAS and it leads to a series of sort of 
conclusions about what information may not be necessary.  But it's something I've raised that I think might be worthy of 
further discussion because, first, GRAS has to do with, you know, food and not cosmetic ingredients as Dr. Katz said, but 
also there have been questions about the GRAS system itself.  So, I think this is something that, you know, it's across 
ingredients but it's something that I think the panel should really discuss how it addresses it broadly. 

The other thing is -- and this is a very common sense point, but when I was reading the irritation and sensitization data, there 
was limited information about ocular irritation.  It was only on a powder form of grapefruit fruit extract and on mandarin 
orange fruit extract, and it found them both not to be an ocular irritant.  And having had lemon juice squirt into my eyes many 
times, I know that it is in fact an ocular irritant.  So, it just seems that these studies are very limited in terms of what it's 
actually testing across this ingredient. 

MS. BURNETT:  We only received the two, and they're both in vitro studies. 

DR. LIEBLER:  The flip side of that is that many of these extracts that we're talking about are not the juices, so, yes, we can 
all identify with lemon juice in the eye, but they're not juices as much they are extracts that are further pH adjusted.  For 
example, the thing that smarts in the eye is the acid from the lemon juice, and these (inaudible) extracts are pH adjusted when 
they're produced, so that takes that away. 

Your broader point about not having much data is also true.  I think your first point -- I think that's worth repeating many 
times.  This issue of -- and it just camped in our discussion a minute ago -- this issue of what does GRAS for us.  And it 
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doesn't mean that it won't produce irritation or sensitization if we use it as a way to justify setting aside issues of systemic 
toxicity, the things that are in foods, that are either widely consumed and known to be safe or considered to be safe or 
generally recognized as safe to avoid having to deal with a lengthy dossier of negative data or systemic toxicity.  But I think 
your -- I think we need to make sure we carefully consider that series of judgments in context every time we trot it out. 

DR. SNYDER:  Yes, it seemed just like a no-brainer to me when Dr. Katz said it.  They're GRAS foods; they're not GRAS 
cosmetic ingredients. 

DR. BELSITO:  Okay, so we're going safe as used and with a limitation on the furocoumarins per the peel oil report, and 
maybe -- I don't know, if this will be the first one that comes up we can have that discussion on GRAS in the full panel. 

MS. BURNETT:  Okay.  So, for discussion points, we possibly might have something on the GRAS issue, and then how -- I 
essentially might model this after a discussion in the peel oil. 

DR. BELSITO:  Peel oil for the furocoumarins. 

MS. BURNETT:  Okay. 

DR. BELSITO:  And then I think that, you know, we have a good deal of information on the -- let me go back here -- we 
have fruit water, fruit extract, citrus fruit waters on method of manufacture and impurities.  So, we have -- and we have a 
good sense of, you know, what's going to be in a peel water based upon our prior review of peels.  So -- and then we presume 
between the peel and the fruit, since we're not looking at seeds, we pretty much have everything that's part of the plant.  So, 
the fruit itself, and then the only issue is how we deal with the fruit powder, which obviously could be more concentrated.  
But, again, I think the chemical of concern there would be again furocoumarins, and we're putting a restriction on that, so. 

MS. BURNETT:  Okay. 

DR. GILL:  Just for clarification, this determination applies to the list of ingredients that are not in use.  There was some 
earlier discussion about how much we don't know about those.  So, the asterisk on those, as we typically do, will suffice? 

DR. BELSITO:  Yes, and we are saying that we assume it will be the same types of functional uses in the same range of 
concentrations.  And then we're adding in the citrus fiber. 

DR. KLAASEN:  Well, there's still work to be done on the discussion on the second paragraph.  In the last sentence it says 
where you're talking about the -- 

DR. BELSITO:  PDF page, Curt? 

DR. KLAASEN:  PDF page 28.  One of the examples that could produce adverse effects are limonene, citral, et cetera.  I 
guess -- should -- is there a reason why limonene is there? 

DR. BELSITO:  Because it's a sensitizer. 

DR. SNYDER:  It's one of the known contents, sensitizers. 

DR. KLAASEN:  Okay. 

MS. BURNETT:  Without verifying for sure, I think what is (inaudible) discussion is what was in the peel oils discussion.  
That's why that language exists (inaudible) carry it over. 

DR. BELSITO:  Anything else? 
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Marks’ Team 
DR. MARKS:  Next it's citrus-fruit derived ingredients.  So, in March the Panel requested additional data to support the 
safety of citrus-fruit derived ingredients.  Those are listed in that, the second paragraph. 

Christina's memo, method of manufacture, chemical composition, confirmation of RIFM about bergamot, et cetera, and 
confirmation on which of the citrus fruit are not GRAS food ingredients.  And we received a lot of data.  And then we also 
received more in wave two where we have the naming tables.  So we had to decide how we are going to use that.  There is 
more irritation sensitization, more composition, impurities and manufacturing data. 

So, Tom and Ron and Ron, are the needs below met?  Can we issue a tentative report at this point with a conclusion?  And 
Christina, refresh my memory.  For the peel oils was the conclusion to eliminate MOP, and formulate the non-sensitizing? 

MS. BURNETT:  Yes.  I believe so. 

DR. MARKS:  So, it will probably have the same? 

DR. SHANK:  Correct. 

MS. BURNETT:  Yes.  It's in the intro, PDF page 24, the wording was, safe for both rinse off and leave-on cosmetic products 
when formulated to be non-sensitizing and non-irritating, provided that leave-on products do not contain more than 0.0015 
percent per 15 parts per million, 5 MOP, which I think we narrowed off the RIFM standards. 

DR. MARKS:  So the limit at the 8-MOP was how many parts per minute, 15 that you said? 

MS. BURNETT:  Fifteen. 

DR. MARKS:  Fifteen parts per million, that's right.  So, needs, are they met below?  Can we go on with this -- 

DR. SHANK:  Do we need sensitization for going to fiber and powder? 

DR. MARKS:  I have in here -- 

DR. SHANK:  Food extracts and waters and juices are okay, but I don't know about the fiber and powder. 

DR. MARKS:  I guess, I kind of use those as read across that the food extract, the fruit, water, all those were okay.  We had a 
lot of irritation sensitization, and so I said okay.  This is probably derived from a fruit now would be fine, but I -- 

DR. SHANK:  I agree. 

DR. EISENMANN:  Probably what's left of these of these aptitudes -- 

DR. SLAGA:  I have to say -- read across. 

DR. MARKS:  Read across is the one. 

MS. BURNETT:  The pulp that nobody wants to eat. 

DR. EISENMANN:  Correct. 

DR. MARKS:  I wouldn't think that fiber would -- 

DR. EISENMANN:  It's probably what's left after you squeeze the juice. 

DR. SHANK:  That's right. 

DR. MARKS:  Yes. 

DR. SHANK:  So you just assume? 
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DR. EISENMANN:  Well, no.  Is there any use -- I don't remember if there's any use of it -- 

(inaudible/fades), the fiber, the chance of even getting it. 

DR. SHANK:  It says, in use. 

MS. BURNETT:  Maybe like the ones today, do you remember, three uses, no concentrations. 

DR. EISENMANN:  Yes. 

DR. SHANK:  That's for the fiber. 

MS. BURNETT:  The fiber 

DR. SHANK:  How about for the powder? 

MS. BURNETT:  Which powder, orange? 

DR. SHANK:  Orange. 

MS. BURNETT:  One use, no concentrations, but there are -- Yes. 

DR. HILL:  So what are these? 

DR. MARKS:  So, it's interesting, Ron.  I felt that there was enough data in here that we could do a read across, and then it's 
kind of, remember my comment last, reading about formulate to be non-irritating, non- sensitizing, and so will we need any 
data for that.  Or just, we formulate it, it's so little uses with the fiber and powder, my feeling is if we use that same 
conclusion, formulate to be non-irritating, non-sensitizing, I'm not sure I would do an insufficient for these two ingredients. 

DR. SHANK:  Okay.  And that's a part of the conclusion? 

DR. MARKS:  Yes.  We haven't gotten quite yet to the conclusion, but that's how it's going to mimic what we did for the peel 
oils. 

DR. SHANK:  Okay.  I'll go for that. 

DR. MARKS:  So we have enough method of manufacturing, correct?  That was my thoughts, not only on the figures that we 
have in the draft tentative document, but also in lead two.  We have a lot of tables on chemical composition, and impurities. 

DR. EISENMANN:  But I would like to see on chemical composition, it would be helpful to have something about their 
orange, to see if it contains synephrine, and that's not mentioned.  It uses that weight-loss diet -- weight-loss dietary 
supplement, and at least give industry warning that it does contain and they should be watching out for that component I 
would think. 

But there's plenty of information, this is the material that NTP is studying at this time, so there's an NTP with the document, 
of that nomination document, or it's a little bit in the composition section.  I don't think it's much on bitter orange in there. 

DR. HILL:  With respect to -- nothing in the composition section except for those, what we've got in those couple of figures. 

DR. EISENMANN:  Right.  The edible ones. 

DR. MARKS:  Figures.  Are you talking about the tables, 4 to 6 on page 37? 

DR. EISENMANN:  I don't think there's anything on that says synephrine and associated -- 

DR. MARKS:  And how do you spell that synephrine? 

DR. HILL:  S-Y -- I'm sorry. 
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DR. EISENMANN:  S-Y-N-E-P-H-R-I-N-E, I think. 

DR. HILL:  Correct. 

DR. MARKS:  S-Y-N-E-P-H? 

DR. EISENMANN:  R-I-N-E, Synephrine.  It a Federal-like compound, I believe. 

DR. HILL:  Shall I draw you the structure, to do that? 

DR. MARKS:  No. 

DR. HILL:  I could do that off the top of my head. 

DR. MARKS:  So, how should we handle that in the composition section? 

MS. BURNETT:  I can do another search.  I think they actually -- I will check the NTP report to see if they might have a 
composition profile or just -- Did you have another reference? 

DR. EISENMANN:  No.  I don't have another reference on that.  I'm sure there are other references that they cite too. 

MS. BURNETT:  We can try too.  Yes.  We can try to pinpoint it. 

DR. EISENMANN:  But its use a very, very low levels in cosmetics.  I don't think there's an issue but I think it's helpful to 
have -- if there's a component of concern dimension, and that is probably one that should be mentioned. 

DR. HILL:  There is not an issue, and the reason is because humans have, well, theoretically, hypothetically if somebody was 
taking the Monoamine oxidase inhibitor, which nobody prescribes anymore, except for the type-B selected ones.  Then, 
theoretically, you know, they'd be potentially subject to one wine cheese, effectively you've got a lot of it, but the 
concentrations that you use in these ingredients in the way that you are using them, it wouldn't pass the skin.  But somebody 
else might notice that too. 

DR. MARKS:  Okay.  And then, did I miss where there was confirmation in which pieces were GRAS food ingredients.  Do 
we still need that?  Was that the document? 

DR. EISENMANN:  Well, I put that -- its introduction, it's also a statement in the memo, that according to CFR, 
that -- How's the best way to explain this?  Before 1958, if it was consumed, or known to be consumed, the incident 
internationally, it's considered to be safe, generally recognized as safe.  It is not on a specific, you can eat this list. 

Now if there's something that's extracted, if it goes under some type of manipulation, like an extract, then there usually is 
guidance for what it can be extracted with, and concentrations and stuff.  So, anything post-1958 that might have been 
introduced into the market has to have some kind of burden of proof, but how to search that, I don't know. 

But based on what I've looked and based on the data that we received at the genus-species profile, there are basically 
related -- interrelated to tangerines or, I think, lemons, or all citrus species, and general research, originated from Asia, and 
have been cross-hybridized and stuff. 

And a lot of the products that have these foreign, I want to call -- uncommon citrus are used in a lot of dressings and candies 
and stuff, maybe not necessarily so main-like, not here, but can be found in the Asian markets. 

DR. MARKS:  Sites -- I assume, Ron Shank, you were the one I asked for this, but I may be wrong.  I don't remember.  But is 
that adequate, what's in the -- because that was a data need we wanted confirmation, and what we find out is there's no such 
table first and -- 

MS. BURNETT:  I am not going to be able to find something that says specifically that citrus iyo, GRAS or not GRAS. 

DR. MARKS:  Right. 
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MS. BURNETT:  Because they just basically said, if it's been consumed it's -- 

DR. EISENMANN:  There are 1, 2, 3, 4, 5 on the list that are -- expert cannot trace back to genus-species, which is a 
cultivated high-bred for three of them, and she put, not known, and not listed for two others.  So I don't know if you would 
want to -- 

MS. BURNETT:  There were a few, I don't remember which ones.  I have checked, cross-checked that list that if you do a 
Wikipedia search, they don't come up either, because if you do a general citrus query, it will give you a list of all the citrus 
genus-species 

And you can go and click on them, and sometimes they data and sometimes they don't.  There is like five of them that came 
back as no results, so I don't know if it's got a different name, and it was more commonly known as a different and the 
supplier listed it incorrectly, or what that is. 

DR. SHANK:  If FDA can provide information saying, yes, this is on our GRAS list. 

MS. BURNETT:  I don't think they -- I don't think they keep a list like that, to be honest with you. 

DR. SHANK:  I think you’re right. 

DR. EISENMANN:  I don't think so either. 

DR. MARKS:  So, I think then, number 5, and just, we don't need -- obviously that's not going to be a barrier to move 
forward with this report.  Four, I had a question.  I skipped over that, confirmation RIFM that bergamot fruit oil, citrus fruit 
oil, and the fruit waters, and then also the citrus natsudaidai be included.  And in your next -- the bottom of the page, this 
paragraph, the second paragraph, you mentioned that you confirmed that bergamot food oil falls under the purview of RIFM, 
so that was removed. 

MS. BURNETT:  Correct. 

DR. MARKS:  The natsudaidai flower water was inadvertently listed. 

MS. BURNETT:  Yes. 

DR. MARKS:  But it's not.  And then you said the other four ingredients are identified as functioning only as fragrances, will 
be reviewed by the CIR Expert Panel.  I thought if it was only fragrance, we didn't review them.  So, I was questioning why 
are they included? 

MS. BURNETT:  Because we had no indication from RIFM that they were going to review it, and so we -- from our 
discussion, that we've decided we would just go ahead and keep them in. 

DR. MARKS:  Well, we are ready approve all these anyway, but I just want to be sure that we are following the guidelines of 
the CIR, because I thought one of the tenets was that there was a fragrance we didn't -- 

DR. SLAGA:  We don't review it. 

DR. MARKS:  We don't review it, so I didn't want to put it in here and then later on say, well, why did you review it, it's only 
a fragrance? 

MS. BURNETT:  Yes.  We got a -- we received a list from RIFM, but they have -- 

DR. MARKS:  Yes.  Right. 

MS. BURNETT:  -- and will be.  And those ingredients were not listed, so we already have them on the list, so we thought 
we would just go ahead and keep them on there.  But if you have objection, we can remove them. 

DR. MARKS:  Well, I think that's something, maybe we could bring up tomorrow with Lillian.  I mean, ultimately the 
decision is -- 
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DR. BERGFELD:  The question I have in my mind, if you should mention in the discussion, if they are frankly at, so they 
were reviewed, to make sure that -- 

DR. MARKS:  Yes.  The same as bergamot, yes.  Well do you want -- What do you feel, Ron, Ron and Tom?  Do I delete 
them? 

DR. SHANK:  Delete them. 

DR. MARKS:  Yes.  That was my sense is delete them because they are fragrances.  Isn't that right? 

DR. BERGFELD:  We have a bergamot study in there, and the study that showed the sensitization of the doses.  I would 
suggest that you keep them, because it reflects low dose of fresh -- 

DR. MARKS:  The study, but not as an ingredient? 

DR. EISENMANN:  Is it on fruit oil or fruit -- sorry I don't have then.  Do you have that page? 

MS. BURNETT:  I have advanced to that -- 

DR. MARKS:  So, I'll put them here, and then we'll see how, they'll see the team -- the fragrances -- So that would be total 
of -- 

DR. BERGFELD:  That's 2 to 10. 

DR. MARKS:  That would be a total of 5 fragrance ingredients that would be deleted, and in the other the water was not in 
this group.  Okay. 

MS. BURNETT:  Yes.  That's the food extract, so that would remain? 

DR. MARKS:  Yes. 

MS. BURNETT:  Okay. 

DR. MARKS:  We will see how that falls out tomorrow.  So, let me see.  I will be seconding a motion, probable or 
improbable, that says they will issue a tentative report that this group of citrus-fruit derived ingredients are safe as long as we 
limit the 8-MOP of concentration, 15 parts per million and formulate to be non- irritating and non-sensitizing. 

DR. SLAGA:  Okay. 

DR. MARKS:  Okay.  Any other comments about this? 

DR. HILL:  so your limit on 8-MOP for its -- in section, not 8-MOP, 5-MOP. 

MS. BURNETT:  5-MOP. 

DR. MARKS:  Oh.  Is it 5-MOP? 

DR. HILL:  There is a limit on total furanocoumarins, isn't it? 

DR. MARKS:  I thought it was specific. 

MS. BURNETT:  It says 5-MOP. 

DR. MARKS:  Yes. 

DR. HILL:  Okay.  I thought on one of these we had a limit on total furanocoumarins, because the reason I ask is there are 
different ones depending on which fruit we are looking at. 
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MS. BURNETT:  I think -- I'm not 100 percent sure on this -- but I think somehow when we based that we looked at what the 
other -- because it's based IFRA standard, and I think we looked at what their most stringent, or most conservative levels -- 

DR. HILL:  Yes.  But I thought the IFRA also had a total furanocoumarins -- you know, with several other ones that were 
listed.  I need to go back and look at that. 

MS. BURNETT:  I don't. 

DR. SLAGA:  But the other (inaudible) others in the past, no? 

DR. MARKS:  Yes.  That was it.  Okay. 

MS. BURNETT:  Just for discussion, any discussion you want to add that we haven't touched? 

DR. HILL:  We are going back to that and I -- 

DR. SHANK:  No. 

DR. HILL:  We know for sure that none of these others -- you want to -- 

DR. MARKS:  What do we -- Actually, thank you, Christina, for asking that, because I don't think we settled what to do with 
the name tables; are we going to include that in the discussion? 

MS. BURNETT:  I'm sorry? 

DR. MARKS:  In Wave 2 we've got tables with different names for the same ingredients, are we going to acknowledge that, 
and include that in a discussion? 

MS. BURNETT:  I don't know. 

DR. BERGFELD:  I don't think you usually put a table to a discussion. 

DR. MARKS:  Well, or maybe there could be a -- you know, a short paragraph saying, we are aware that there are different 
botanical names, the INCI name is what we go by, but botanicals, and then just add a table with it.  I just - - I'm not sure 
we -- the two choices are, do we ignore that Wave 2 information, or do we include it in this document? 

DR. BERGFELD:  I think you have to include it because it's confusing. 

DR. MARKS:  Yes.  That's what I felt, too, Wilma, but I -- that's why I brought it up.  I want to be sure we - - 

DR. EISENMANN:  The main reason I thought we wanted to show it to you, is because a lot of those Japanese, citrus like 
iyo, and Takan and Sudachi, we are not familiar with at all, because they are all mapped into a particular -- so they are all, 
like, tangerine type varieties. 

But then, I also thought it was confusing because I thought like bitter orange was completely different but it's still an 
aurantium, so they are -- you know, some of them a surprise -- and I also thought orange was going to go to sinensis, but 
the -- that's not a term that she's using, our expert, so.  Because we have multiple names for orange in the dictionary, already 
we have aurantium amara, and sinensis, and I think a lot of people are using sinensis instead but -- 

So it is -- so I mean, this isn't even -- this table isn't even -- it's just a tip of the iceberg.  There's probably a lot more names 
that you could put in so, you know, I -- It will be all right, if you don't put this in, but I just thought it was useful to show the 
relations -- because we have nothing about these Japanese varieties. 

MS. BURNETT:  And one of them, is it, Japonica has actually come quietly, and then till I actually Googled the name, or I 
wouldn't have associated the two, because you don't have the common name in the INCI nomenclature.  Usually there's a 
common name put in there. 
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DR. EISENMANN:  Already trying to put common names if somebody -- if there's a -- anything in the literature that 
somebody has an issue, a health issue with the plant, so then they want to try to put a common name in, and now they are 
trying to move away from common names, because if they are more international they want to try to use something that 
would be recognizable internationally, but the names are so -- it's hard to change. 

MS. BURNETT:  But it's hard to search for it, if it's something (inaudible) 

DR. BERGFELD:  But you could replace it, maybe put this table, or maybe you could modify it, or even if you could enlarge 
it in the introduction areas where you have the Table 1 which has the list of what was being reviewed in this particular 
document, somehow you do an asterisk and put another table there? 

MS. BURNETT:  The two tables are the same information; just one is presented in two different parts -- 

DR. BERGFELD:  Well, now just replace it to this.  If it covers all these ingredients, then -- 

MS. BURNETT:  Okay.  We'll take a look at it later on and see what looks good, and you guys get to see it again in 
September. 

DR. MARKS:  Yes.  That sounds good. 

MS. BURNETT:  Because we do have the full list of ingredients in Table 1 in the back, so -- 

DR. MARKS:  And I guess, you know, if -- from what you say, Carol, there would also have to be a footnote under the table 
that this is not an all-inclusive table of all the different things.  Maybe it was -- I forget the name of the doctor who supplied 
that table.  I mean, that's in the memo in Wave 2, can we go back to that specific 

DR. EISENMANN:  Its Struwe -- Struwe was her name?  Because she was reporting that -- 

SPEAKER:  Struwe? 

DR. EISENMANN:  S-T-R-U-W-E.  I only know her last name, but yes. 

DR. MARKS:  S-T-R-U-W-E.  Okay.  Does that sound, Ron, Ron, Tom?  Let's give a stab at going to -- our team would like 
to see the table, and then we'll see how it plays out.  It doesn't sound like that will create a lot of work for you, Christina, 
you've already gotten two of them there. 

MS. BURNETT:  Okay. 

DR. MARKS:  And then maybe you could query her again, and as to answering Carol's question.  I mean, the names, perhaps 
we go on forever, but we've got a limited summary.  Okay.  So, move tentative report, limit 5-MOP, formulate to be 
non-irritating, non-sensitizing, probably in the peel oils to leap the fragrances.  Mention in composition in synephrine in low 
level, and included the table with the different names.  Sounds good? 

MS. BURNETT:  Mm-hmm. 

DR. MARKS:  Okay, team. 

DR. HILL:  A quick question, just for future reference.  So, if somebody buys one of these botanical ingredients but puts that 
in a personal care product, are they not beholden to you if the dictionary name goes with that, in labeling their product? 

MR. STEINBERG:  Where? 

DR. HILL:  On the label? 

DR. EISENMANN:  Yes.  No, what country? 

MR. STEINBERG:  No.  No.  No.  What country? 
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DR. HILL:  Here? 

MR. STEINBERG:  The United States, no. 

DR. HILL:  No?  What if they've signed onto the consumer commitment code? 

MR. STEINBERG:  That's your ballgame, not mine. 

DR. HILL:  No.  Now, that's why I'm asking Carol. 

DR. EISENMANN:  But I just -- No -- Yes.  I think they are supposed to, but whether or not they do, is, I mean.  They are 
supposed to, yes. 

DR. HILL:  Because I just -- 

DR. EISENMANN:  So as far as -- in the case concerning the common usual name is acceptable.  So if you wanted to 
view -- but why don't you just, in your product, that you labeled orange juice that would be okay with FDA, but if you named 
it this -- if it's just aurantium of fruit juice, or orange fruit juice it has -- 

DR. HILL:  Then I guess it's, you know, I was thinking about it.  This was brewing when we were talking about the apple 
earlier because we have this disconnect between what was listed in the VCRP versus when you survey and get concentrations 
by ingredient and that's problematic.  Because all assessment of toxicity is based on concentration, and I know we've had this 
discussion before and voluntary is voluntary, but it's Paracelsus in tox 101(phonetics) but those make it poison. 

DR. BERGFELD:  I'll remember that, those make it poison.  We seem to be (inaudible/crosstalk). 

DR. DEWAN:  And that is important, what is being tested? 

DR. HILL:  A very -- toxicology major on day one, use that statement. 

DR. DEWAN:  And also what is being tested.  That's the key too. 

DR. HILL:  Well, of course, yes. 

DR. DEWAN:  That's the key to it.  So, those make the poison, but what is being tested, that's the key to it. 

DR. HILL:  Well, I don't -- I've said, and till I'm pass blue in the face, and I'll keep saying it, but yes. 

DR. DEWAN:  Did they specifically, the requirements, you know, people know that.  You know, how to use with the 
common name, where, and what needs to go.  There's very specific food packaging labeling acts requirement so, you know, it 
doesn't matter how they twist the arm in going by, but if that's the requirement, that's the requirement.  In the United States, 
and in different countries, so the (inaudible). 

DR. HILL:  I mean, I appreciate the international issue, and a lot of these things -- many of these things of course market it 
globally, I'm aware of that. 

MR. STEINBERG:  There are countries, a lot of countries, that require INCI nomenclature, and the United States is not one 
of them. 

DR. HILL:  Yes.  Well, no, I know, but I just -- we do have a Consumer Commitment Code, which is part and parcel to one 
of the justifications we are not having the pre-marketing review, and I agree with that, but if they wanted to keep it that way, 
but anyway. 
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Full Panel Meeting 
DR. BERGFELD:  Moving on to a little bit more difficult group, and that's the citrus fruit group by Dr. Belsito. 

DR. BELSITO:  Okay.  So, citrus fruit, at the March meeting we issued an insufficient data announcement for the 80 
citrus-fruit derived ingredients, with needs being method of manufacture, chemical composition and impurities, irritation and 
sensitization data, and confirmation from RIFM on their assessment of the six ingredients. 

We also asked from confirmation of which species of citrus fruits are in and are not GRAS.  We had a lot of information back 
on this, the information as to whether they were GRAS were sort of difficult to evaluate because all we were told was that if 
it was a food, and it was consumed before 1958 in this country it was GRAS, and if it was after 1958, I guess it wasn't. 

And then, you know, we presume that people have been eating most of the citrus fruits before 1958 but really, you know, do 
not have, you know, an exact stamp on all of them, that they are in fact, GRAS. 

Having said that, we did get a lot of data back on these, composition data, et cetera, and we thought we could go with the safe 
as used, with the caveat on the furocoumarins similar to the oils, and that we would add in orange fiber, that was in the table 
for use concentrations, but was not in the list that was at the beginning of the document. 

DR. BERGFELD:  Thank you.  Dr. Marks' Team? 

DR. MARKS:  Yes.  We came to a similar conclusion.  Don, in the previous peel, we had formulated to be non- irritating and 
non-sensitizing.  Would you include that besides the 8-MOP limit? 

DR. BELSITO:  Yes. 

DR. MARKS:  I mean, the 5-MOP limit? 

DR. BELSITO:  Yes. 

DR. MARKS:  Okay.  Good.  So, we second that. 

DR. BERGFELD:  Any further discussion? 

DR. MARKS:  Yes.  We felt in the discussion we ought to mention synephrine and that it's at low levels, so we are not 
concerned about the toxicity of that, at that low level.  And then, we've got a Wave 2 with different names for these, and we 
struggled with actually how to deal with that.  And we felt that, perhaps, a table could be put in the report that had those 
different names. 

DR. BERGFELD:  Rachel, did you have a comment? 

MS. WEINTRAUB:  Yes.  So, these -- this ingredient brought up an issue of GRAS which I've raised before, and that is that, 
you know, the GRAS system, number one, is based on food.  It's for food, it's not cosmetics, and there are a lot of questions 
about the GRAS system, in terms of its efficacy in terms of protecting consumers. 

So I think we really need to talk broadly about reliance on an ingredient being GRAS and what that means for the Panel, 
because it really is -- so I've been awaiting for an opportunity to talk about apples and oranges, which somehow didn't come 
up, but it really is, you know, an issue of apples and oranges, because the whole GRAS system is one based on food, not on 
cosmetics. 

DR. BERGFELD:  Thank you. 

DR. LIEBLER:  So, the key, I guess is that when we talk about GRAS and food use, we are using that to determine whether 
or not we need additional data on systemic toxicology -- systemic toxicity.  And Rachel is correct to point out that we don't 
want to get into the mindset of sort of slipping into using that as a surrogate for other safety endpoints, because it really isn't 
necessary. 

DR. BERGFELD:  There are three people.  Ron Hill and then Ron Shank -- 
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DR. HILL:  I was just going to say -- you know, I was just going to say we had a discussion yesterday about that subject, and 
care in using language as a blanket statement when we -- without further qualification, and so, yes, exactly. 

DR. BERGFELD:  Ron Shank, did you have a comment?  Jim Marks, did you have a comment? 

DR. MARKS:  Yes.  The other thing I forgot to mention was, in the memo from Christina, under the second paragraph, (4) it 
was confirmed that bergamot fruit oil is fragrance and that should come under the purview of RIFM.  One was -- another 
ingredient was deleted, and then there were four which Christina said were fragrances, and will be assessed by RIFM, but 
then we've included them, and so I -- our team felt all five of those ingredients under that fourth -- 

DR. BELSITO:  No.  RIFM confirmed only one, just bergamot. 

DR. MARKS:  Right.  And that's why I want to bring up Dan -- 

DR. BELSITO:  Right.  So, bergamot has been dropped, but the others remain in the report.  RIFM was confirmed, only that 
they were looking at -- they were doing a monograph on bergamot. 

DR. MARKS:  So, which is it?  In the memo it says they are fragrances. 

MS. BURNETT:  We have -- according to the dictionary, they only have reported functions as fragrances, but RIFM has not 
said they will be reviewing them. 

DR. HELDRETH:  Right.  We typically only drop something if it has two qualifiers, fragrance only in the dictionary, and we 
know that RIFM is going to take a look at it; if either one of those is missing, then we don't drop that ingredient as a 
fragrance. 

DR. MARKS:  It doesn't change the conclusion, it's just the ingredients, and we didn't want if -- so that's fine with leaving 
them.  I just want to bring up that issue to confirm about those other ingredients, presumably, that were fragrances. 

DR. BELSITO:  So bergamot has been dropped, and orange fiber has been added? 

DR. MARKS:  Yes. 

DR. BERGFELD:  And I don't have added here, any specific big comments to be going into the discussion, if you could 
clear -- 

DR. BELSITO:  That's just furocoumarin issue and then the one -- 

DR. BERGFELD:  The bergamot? 

DR. MARKS:  Synephrine. 

DR. BELSITO:  The issue that Jim brought up, I'm blanking on the name of the compound. 

DR. MARKS:  Synephrine. 

DR. BELSITO:  Right. 

DR. BERGFELD:  Okay. 

DR. HILL:  And actually, that's a non-issue, but because somebody, and it wasn't me, noted that, we agreed that, perhaps, it 
could be raised and answered. 

SPEAKER:  It was in Council's comments. 

DR. BERGFELD:  The Council's comments. 

DR. HILL:  The Council's comments, and so. 
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DR. BERGFELD:  Linda, did you have a comment? 

DR. KATZ:  The only comment I was, again, going to make, this goes back to the other discussion with regard to GRAS.  So 
that when GRAS is being listed that it states GRAS for foods.  So it's not just open-ended GRAS, so that it's clear it's not food 
and cosmetics. 

And that also, just because something is GRAS, and we talked about it before, and it's safe for ingestion, doesn't necessarily 
mean that from a skin topical standpoint, that you won't necessarily have a reaction. 

So that's the other thing just to keep in the back of your minds that what's safe for ingestion, obviously, you won't get -- you 
will know what your systemic toxicity is, but that won't necessarily tell you what your topical toxicity might be. 

DR. BERGFELD:  Any other comments? 

DR. HILL:  Yes.  My comment on that yes was just that, if it's GRAS for food, it doesn't in every single rule out that we don't 
have a problem with systemic toxicity of other kinds besides sensitization if there's irritation, because there are some 
substances where we lose the first- pass metabolism for the effects of the gut, and we just need to make sure what we are 
looking when it's -- 

DR. BERGFELD:  Thank you.  I'm going to call the questions then.  So I think we've exhausted our comments.  All those in 
favor of safe, with the discussant points, please indicate by raising your hands.  Thank you.  Unanimous. 

(Motion passed, unanimously) 
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CITRUS-DERIVED PEEL OIL INGREDIENTS 
JUNE 2014 

 
Belsito’s Team  
DR. BELSITO:  So then the next one is citrus.  So at the March meeting we tabled this and decided that we would split them 
up into sort of better families, and we decided that we would go with the citrus-derived peel oils as the first report because 
that had the largest number of uses.  And so now this has come back to us for us to look at so it's a relatively new document.  
We did get information in wave two that bergamot and grapefruit peel oils are fragrances only, so those will go out of this 
document. 
 
MS. BURNETT:  It's the one species of grapefruit.  The other one was not confirmed. 
 
DR. BELSITO:  Okay.  So citrus paradisi will go out.  So I need to be specific there.  Okay.  Will go out of the report.  And 
then we got a whole bunch of references in wave two, constituent data, that I actually was able to get all but two of the 
references, and there was a question as to whether we should use it because we didn't know how it was extracted, but 
actually, in the papers, three of the four papers that I was able to get they were cold pressed.  And also, you know, what 
comes across even with the one that wasn't cold pressed, it was sort of dried and heated and various things were done to it.  
It's basically limiting.  That is the major constituent, and I think given the concentration at which these are used, everything 
else that we might be concerned about, like citral and geranial and other, you know, sensitizers sort of go away and limiting 
becomes the major driver for these ingredients.  At least that's my take.  I don't know if my fellow panelists would agree. 
 
MS. BURNETT:  I think our question is more, I mean, I saw that word "cold pressed," but how -- the cosmetic grade, is that 
cold pressed?  I think that was the question. 
 
DR. BELSITO:  Well, your manufacturing process here, I mean, one after the other it just says cold press, cold press, cold 
press.  So it seems that that's the way the cosmetic grade is prepared. 
 
And the other thing is when you look at them, you know, regardless of where you look at the ingredients, they all seem to be 
generally the same ingredients coming up.  You know, limiting is the major factor and then you've got some pinings.  You've 
got, you know, some citral, citronellal, but they're all low amounts.  I mean, the limiting is up there at 60 to 80 percent in 
almost all of the ingredient lists you look at.  So, my take in it, you know, looking at the concentrations of these being used is 
that the one thing we need to think about with these peel oils is limiting. 
 
DR. BERGFELD:  Limit by concentration or limit the components, the constituents? 
 
DR. BELSITO:  I don't -- I don't actually think we need to limit them.  You know, in terms of the limiting, I mean, the 
amount that's going to be in there, I mean, basically I said, you know, safe as used with restrictions.  I, you know, and it was 
for coumarin content and using IFRA standards, but then as I looked at the ingredients, you know, at least from what I was 
seeing, I wasn't really seeing for coumarin.  Although, you know, the IFRA standard has a mention of that that for a coumarin 
content below one milligram per kilogram or finished products that are applied to the skin, excluding rinse-off products, must 
not contain more than 15 parts per million of 5-methoxypsoralen.  You know, I would be very happy with that conclusion 
except that I was having problems finding in the list any 5- methoxypsoralens in the peel oils we're looking at.  So I didn't 
really know where to go with that to say safe as used or to just include the restrictions that IFRA has on lime -- I think it's 
lime peel oil and bergamot peel oil are the major ones.  But, you know, bergamot peel oil has gone away from our list.  Lime 
oil. 
 
MS. BURNETT:  And then lime oil doesn't have any uses. 
 
DR. BELSITO:  Right. 
 
DR. SNYDER:  Table 2 and Table 9 are updated now.  Table 2 listed potential ones that are fragrance use only.  Is that 
current now what we have in our document, and likewise -- 
 
MS. BURNETT:  No. 
 
DR. SNYDER:  I didn't think so.  And then Table 9 as far as numbers being used?  Updated? 
 
MS. BURNETT:  Table 9, I believe, is still up-to- date.  Table 2 is minus the paradisi and the (inaudible). 
 
DR. SNYDER:  Okay. 
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DR. BELSITO:  But the fact that the lime peel oil has no uses, it would still contain the methoxypsoralens.  So in that case, I 
think we still need to say something about it or we need to eliminate lime peel oil from this report. 
 
DR. BERGFELD:  Can't you put it in your discussion? 
 
DR. BELSITO:  No, because we would be saying safe as used, and then that would mean that lime peel oil could be used in 
the highest concentration as any of the other peel oils.  I mean, that would not -- I mean, if you're going to restrict something, 
if you have a concern -- 
 
DR. BERGFELD:  Then nonphototoxic? 
 
DR. BELSITO:  Yeah. 
 
DR. BERGFELD:  In the conclusion?  We haven't done that before. 
 
DR. BELSITO:  Well, to avoid -- to avoid phototoxicity.  I mean, there are standards that we can use.  I mean, you know, 
safe as used when the citrus-derived ingredients of (inaudible) coumarin content below 1 milligram per kilogram.  Or I 
actually like the other way, same as used when the finished products that are applied to the skin, excluding rinse-off products 
like bath preparations, do not include more than 15 parts per million of 5-methoxypsoralen.  We're very specific about the 
chemical of concern.  That really doesn't pop up in most of these peel oils but would if lime peel oil was used, which it's not.  
So either I think we have to place the restriction or we have to say we're not looking at lime peel oil.  And then I think you 
can say safe as used since we got rid of bergamot oil. 
 
DR. KLAASSEN:  I think we should put it in the restriction that you read. 
 
DR. BELSITO:  Yeah.  I said I like it.  It's the chemical of concern in citrus peel oils is 5- methoxypsoralen. 
 
DR. LIEBLER:  So clear explanation in the discussion and then the wording in the conclusion as you've just indicated. 
 
DR. BELSITO:  Right. 
 
DR. LIEBLER:  Yeah, I'm good with that. 
 
DR. BELSITO:  I think that really covers anything that we would be concerned about with this. 
 
DR. SNYDER:  It also means we don't have to revamp Table 13 or anything.  Just leave all the data in there. 
 
DR. GILL:  Leave the lime oil there? 
 
DR. SNYDER:  Yeah.  The bergamot and the lime oil, leave it all in there?  So I think that makes the most sense and would 
be the cleanest. 
 
DR. GILL:  But the bergamot comes out. 
 
DR. BELSITO:  Yeah, bergamot comes out. 
 
DR. SNYDER:  The interesting thing -- an inquiry that I did under Table 13 photosynthesized phototoxicity, I do have 
(inaudible) was psoralen free, but I wasn't certain.  On Table 13, two of the -- two of the lime oil tox studies there, you've got 
in parenthesis psoralen free.  So is there -- can you -- so there is an ingredient that's lime oil- based that's sold as psoralen 
free?  What does that mean? 
 
MS. BURNETT:  Somehow when they were extracting it they were able to -- those are not -- these were from published 
literature.  They're not necessarily cosmetic grade.  They could be but we don't know.  But when they tested them they 
somehow expressed it so that they didn't have psoralen.  I don't know how. 
 
DR. SNYDER:  And I had also somewhat of a similar related question.  In the document you say the cosmetic grade product 
is the INCI name and a noncosmetic grade is the common name.  And so is that a percent we're going to set now that we're 
going to use that throughout these documents?  Or is that just for this document?  I just wanted to get that clarification as the 
basis for that. 
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MS. BURNETT:  In the published literature, it's very rare that you actually find something listed -- find its INCI name.  We 
receive unpublished data from industry that uses the INCI name.  So in order to differentiate the two, we try to use the 
common name because it could be a different species of lime than what is being used for the INCI -- the cosmetic grade.  So 
it's our way of trying to keep track of what's what because we could be told later on that these limes aren't being used to make 
cosmetic grade.  These are made for key lime pie juice or something. 
 
DR. SNYDER:  Okay.  So it's our nomenclature.  It's our classification. 
 
MS. BURNETT:  Where I can, I put the INCI classification if I got data on it that way.  If I didn't, if it came from like a book, 
if it came from a published paper that doesn't say it was a cosmetic -- I mean, most of it is for food-grade purposes.  I 
assume -- I don't know if they're the same, but -- 
 
DR. SNYDER:  I wasn't -- I mean, we talked about previously cosmetic grade versus noncosmetic grade, and I always 
wondered if that was a real -- 
 
MS. BURNETT:  It's more of we have no idea what it is. 
 
DR. SNYDER:  Yeah. 
 
MS. BURNETT:  And so I'm just trying to -- 
 
DR. SNYDER:  I just want to make sure that we're not sending a message out to our president that somehow there are 
cosmetic-grade ingredients and noncosmetic-grade ingredients. 
 
MS. FIUME:  I think where it really comes into play is the botanicals.  We visited RIFM and we talked about botanicals, you 
know, which is our fragrances or not, and what they sort of stress to us is that the constituents really depend on method of 
manufacture or what the solvent is, what the extraction method is.  So if we are reviewing and a paper just says it's a certain 
species of orange or grape but it's not giving us more information, we don't have that information to know.  If it's a cosmetic 
ingredient and we know how it's extracted with a solvent, it gives us more information than if that information is lacking.  So 
I think in a lot of these botanical reports, we don't want to say we know more than we actually do.  And that's why we make 
the differentiation. 
 
DR. SNYDER:  I'd like to get to my point.  I mean, so essentially what you're saying is when you go with the noncosmetic 
grade, the method of extraction is unknown? 
 
MS. FIUME:  Yes.  And I guess we're not calling it noncosmetic grade.  It's just that we don't know for sure it's the cosmetic 
ingredient.  So it may overlap and it may not.  Just like it would be food grade or nonfood grade.  I guess it's sort of the same 
but -- 
 
DR. SNYDER:  I mean, I'm not trying to beat a dead horse here but I just want to make sure we're very clear as to what we're 
talking about because on this particular report, we talk about cosmetic grade as referring to the INCI name and then you 
specifically said the noncosmetic grade is the common name.  And so that was the first time I'd kind of seen that.  So I was 
just asking for clarification of what that designation -- 
 
DR. BELSITO:  What page are you on, Paul? 
 
DR. SNYDER:  It's in my notes.  I'd have to look in -- I think it was in the beginning. 
 
MS. BURNETT:  In the introduction I make the notes.  It's the last paragraph of the intro. 
 
DR. SNYDER:  Yes.  The note section at the end.  I mean, I like it, but I think we need to be consistent.  If it's a precedent 
we're going to set in our documents, then we should always have that note and use that conventional designation. 
 
DR. GILL:  I think it's airing on the side of giving you all of the information we were able to find, Paul.  Maybe if we made it 
clearer in the text that this is background information without us knowing clearly whether or not this particular method of 
extraction, or if this process was used for cosmetic ingredients.  It would help to show the reader that we're not distinguishing 
between a cosmetic grade and a noncosmetic grade if this is all supposed to be cosmetic.  We could get clarification from 
industry as well, but a lot of times we don't, and we'd like to provide the panel with the information, giving the panel the 
opportunity to say why don't we take these out. 
 
DR. LIEBLER:  So there's not necessarily an official cosmetic grade. 
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DR. GILL:  Right. 
 
DR. LIEBLER:  This is simply an operational term used in this paragraph -- 
 
DR. GILL:  Yes. 
 
DR. LIEBLER:  -- to describe characteristics that would be used in cosmetic products -- of an ingredient that would be used 
in cosmetic products.  It refers to the state of purity or the method of manufacture, the degree of characterization, all that 
rolled together. 
 
DR. GILL:  For this particular ingredient. 
 
DR. LIEBLER:  And I think maybe if I could put words in your mouth, Paul, you're worried about establishing a cosmetic 
grade as sort of a benchmark. 
 
DR. SNYDER:  Yeah.  So if you didn't read that note and you're reading through the rest of the document and you see this 
reference to cosmetic grade or the INCI name and the common name, the mixing of the two, if you didn't read that note, you 
would have no -- do you know what I'm saying?  You can't distinguish what the two are trying -- they really are saying 
something different.  In one we have more information and the other one we have less information about the method of 
manufacture or extraction method, et cetera. 
 
DR. GILL:  We've used sort of the same approach in the past when we talked about whether or not a chemical that's used in 
cosmetics is medical device grade because it's also used when you use medical devices.  So we could go back and look at that 
language since I think the panel was comfortable with that. 
 
DR. SNYDER:  I think that raises a really good point, because I think it is appropriate to use medical grade and food grade 
because those are well defined and accepted. 
 
DR. GILL:  Right. 
 
DR. SNYDER:  But now we're introducing cosmetic grade and I was a little bit hesitant about that because it only means that 
from our information purposes related to a note that says in this document that's how we're separating out. 
 
MS. FIUME:  So Dr. Snyder, I know this is at least the second botanical ingredient where this terminology has been used.  
Instead of cosmetic grade, would saying known cosmetic ingredient be better?  Use the actual term ingredient versus main?  
Because you're right.  It does -- the purpose is to differentiate do we have the information or don't we. 
 
DR. BELSITO:  Right. 
 
DR. LORETZ:  So if we use cosmetic ingredient versus grade, would that be better? 
 
DR. BELSITO:  Yes, because it really is not the grade.  It's not the purity.  The question is is this the exact same species of 
lime that's used in a cosmetic?  Is this the same species of, you know, agustia, it's going to be common throughout all the 
botanicals.  You know, someone will say, you know, we looked at fever few.  Well, you know, what do you mean by fever 
few?  Is it, you know, exactly whatever that is, tenascinamin or whatever genus it comes into to.  In other words, is it the 
same as what is being used in cosmetics?  It's not cosmetic grade.  Is it the same species of plant that is being used in a 
cosmetic?  And without having the genus and species name, we really don't know because the common names oftentimes 
refer to different species. 
 
DR. KLAASSEN:  So maybe one could change this to say it's not clearly -- instead of saying cosmetic grade ingredient, we 
could say an ingredient used in cosmetics, and then to make it even clearer, one could put in parenthesis from nongenus and 
species and nonextraction or processing.  And then that I think would clarify it for everybody. 
 
DR. BELSITO:  So something to the effect in many of the published studies the information provided is not sufficient to 
determine how well the substance being tested represents that which is used in cosmetics, particularly given the absence of 
the genus and species and the method of extraction? 
 
DR. KLAASSEN:  Right.  There would be no confusion then, I don't think. 
 
DR. LIEBLER:  You know, you can get rid of a lot of this just by removing dash grade -- in cosmetic-grade ingredient.  Just 
changing it to cosmetic ingredient. 
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DR. KLAASSEN:  Right. 
 
DR. BERGFELD:  I think that's better. 
 
DR. KLAASSEN:  But what does the cosmetic grade ingredient mean to anyone on this panel? 
 
DR. LIEBLER:  Yeah, I mean, I think it's ambiguous, and that's why -- it sounds official.  If you weren't on this panel it 
sounds official.  So -- 
 
DR. BOYER:  It also implies that there are standards that probably don't exist. 
 
DR. LIEBLER:  What? 
 
DR. BOYER:  It implies that there are standards that probably don't exist. 
 
DR. LIEBLER:  That's another way of saying what I just said, and I agree with that.  I think we shouldn't imply in our 
document that that standard exists. 
 
DR. BELSITO:  So, I mean, if we simply said again in many of the published studies the information provided is not 
sufficient to determine -- I need to move this -- to determine how well the substance being tested represents the substance 
used in cosmetics due to the lack of information regarding the actual genus and species evaluated and/or the method of 
extraction. 
 
DR. BERGFELD:  Doesn't also the -- what we heard this morning and reiterated harvesting where it was -- the material or 
food was cleaned from, what part of the world?  Soil?  I mean, there's a lot of ambiguity here. 
 
DR. BELSITO:  Yeah, but that same ambiguity is going to be present in a cosmetic because we're not going to know where a 
specific botanical was grown or at what point it was harvested. 
 
DR. BERGFELD:  Bug generally we put restrictions that they shouldn't exceed blah blah blah for the impurities and 
contaminates. 
 
DR. BELSITO:  Well, if there's -- right.  I mean, if we're concerned about an impurity.  But in this case we're trying to use 
data and, or at least evaluate data, and we're not completely certain that it actually even represents the same plant or the same 
method of manufacture.  It goes beyond just concerns about when in its life cycle it was harvested, what country it was grown 
in, and whatever.  Those variables are going to exist for cosmetic grade, and then we'll point out and say, okay, as we're 
doing in this report saying, you know, 5-methoxypsoralen is the agent we're concerned about.  And it's sort of gone away 
because bergamot has gone away.  But, you know, it would be there if lime peel oil was used.  So we're restricting it.  But, I 
mean, I see the point that when we're looking at studies that are not -- we don't know genus species.  We don't know how 
things are manufactured.  You know, hint to the panel, hint to the reader, when I give you the Latin name, it's a species that's 
used in cosmetics and it was extracted the way we're told this cosmetic ingredient is extracted.  And when I say lime peel oil, 
I'm talking about a study that said they looked at lime peel oil and they didn't give me genus or species, or they didn't give me 
how it was extracted. 
 
DR. SNYDER:  So for me, I went through different thought processes.  Maybe we should have two separate sections.  One is 
where we have data and studies using actual ingredients that are actually derived or components of cosmetics, and then we 
have the other, which we don't -- it's unknown.  Because I have the greatest confidence when I read the studies that have the 
actual ingredient that is used in cosmetics.  And so -- because the other ones become very slippery because then you're not 
quite certain exactly what you're looking at.  So then I thought, well, that's maybe too cumbersome to do, but these things are 
just not easy.  These botanicals are just not easy. 
 
MS. BURNETT:  But I will state that some of them where it said lemon oil or something, I'm not sure 100 percent that 
they're peel oils.  It could be something else.  But based on method of manufacture and just the generic term, lemon oil is 
derived from peels.  So I included those in the report when I was stripping it down.  So that's another reason why I didn't 
want to -- I wanted to make -- 
 
DR. SNYDER:  I understand, but it becomes a very slippery slope. 
 
DR. LIEBLER:  I'm personally comfortable with the approach that is articulated in this note, explaining how you refer to the 
substances being tested.  So is there the test substance citrus aurantifolia, lime peel oil, that refers to the substance by its INCI 
name.  And I think if we just get rid of this term cosmetic grade, we're not sending the wrong signal.  And in that case, you 
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can say cosmetic ingredient.  And for the ones that are not necessarily cosmetic ingredients, you can indicate that as a 
substance that is not clearly a cosmetic ingredient.  The test substance will be referred to by a common name, e.g., lime oil.  
So I think that we don't need to change this paragraph very much at all, and I strongly recommend that we just get rid of dash 
grade wherever it's used, and perhaps add the small phrase that Don articulated at the end of his version of this first sentence.  
I think that pretty much takes care of it. 
 
MS. FIUME:  But Dr. Snyder, rather than split it out, would it give you any comfort if maybe in the discussion there was a 
paragraph to the effect that there are studies where we know that it was tested on a cosmetic ingredient and we were able to 
base safety on that?  There are studies also that we are thinking are on something similar to a cosmetic ingredient and we did 
consider those in the safety but we're not sure if those are the exact same thing.  Would that be useful, something in the 
discussion? 
 
DR. SNYDER:  I think we have to put it up front and then we also have to put it in the back.  So like now, if I go to the 
sensitization and photosensitization section of the document, the summary statements under the irritation and sensitization 
section under phototox, we say phototoxicity and photosensitization studies are presented in Table 13.  Mixed results were 
observed in nonhuman and human phototoxicity and photosensitization studies, diluted and undiluted -- talking about oil, 
lime oil, lemon oil.  So now that's all common names.  So does that tell me that those -- none of those were done on an actual 
cosmetic ingredient?  Is that correct? 
 
MS. BURNETT:  I believe so. 
 
DR. SNYDER:  And is that correct? 
 
MS. BURNETT:  Yes.  If it was -- 
 
DR. SNYDER:  If you look at Table 13, it certainly appears that that's the case. 
 
MS. BURNETT:  Yes.  If I had the INCI name -- 
 
DR. SNYDER:  Because there's no INCI name there, so none of that data is based on -- 
 
MS. BURNETT:  Right.  If I had -- if the data was presented to me with INCI name, I put it in INCI name.  But very little of 
the data I have in here is with the INCI name. 
 
DR. LIEBLER:  In fact, that would have been broken out as a separate sentence with the INCI name and the specific result 
highlighted.  Right? 
 
MS. BURNETT:  Mm-hmm. 
 
DR. BELSITO:  Well, but I think -- and correct me if I'm wrong -- one of the problems here may be that it was only within 
the last decade that labeling was changed to have Latin genus and species.  When I started out, if you were using sunflower 
seed oil, the ingredient listing said sunflower seed oil.  It didn't say helianthus whatever.  So a lot of these studies that said 
bergamot oil may have actually been done on cosmetic bergamot oil.  In fact, I suspect that most of these phototox studies 
were done by RIFM or were sponsored by RIFM and they're actually the fragrance materials that are used.  I may be wrong.  
So I think that therein lies the problem that, you know, reports prior to 10 years ago are probably not going to contain Latin 
genus and species. 
 
MS. BURNETT:  The main reference that we used was 1977. 
 
DR. BELSITO:  Right. 
 
DR. EISENMANN:  And it appears to be all phototox of raw -- fragrance raw materials. 
 
DR. SNYDER:  So I think that's a really good point.  That needs to be brought up in discussion, that the nomenclature has 
evolved and that many of the references are prior to -- I think that has to be in there somewhere.  I think, doesn't it?  I mean, 
to clarify? 
 
DR. BELSITO:  I don't have a problem with it. 
 
DR. SNYDER:  Because, in fact, some of these may be (inaudible), they may have actually been studies that were actually 
with an actual cosmetic ingredient.  Correct? 
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DR. BELSITO:  Right.  I mean, I don't -- you should easily be able -- you could put a little paragraph someplace.  I mean, 
you should know, I mean, when was that switch made? 
 
DR. BERGFELD:  I'm sure the counsel can tell us. 
 
MS. SHAW:  The INCI names were revised (inaudible). 
 
DR. BELSITO:  Right. 
 
MS. SHAW:  And (inaudible) plant part as well from the (inaudible).  So there's been more diversification to the specific 
genus and species of late.  In the past 10 years, the genus and species (inaudible). 
 
DR. BELSITO:  Right.  So, I mean, if you want, I don't feel strongly one way or the other but we could further in the 
discussion point out, you know, and part of this problem with not having genus and species may relate to the fact that prior to 
19 whenever, you know, the labeling was simply without genus and species.  So many of these studies may or may not have 
been done if you want to go into it, but I think we've essentially addressed that by saying, you know, we're not sure that it's 
the same material as used in cosmetics simply because it was without a genus and species name and/or the method of 
manufacturing wasn't stated. 
 
Otherwise, I think we are getting too detailed about, you know, their labeling changed and yada. 
 
DR. SNYDER:  Yeah, I think that's the point.  I think we just -- we need to be clear as to how -- what data and how we're 
interpreting it so that there's no ambiguity as to what data we looked at and how we interpreted it.  And they don't need to go 
any further than that.  Just clarifying, you know, that issue, because when I went to photocopy the data and I saw they were 
all common names I thought, oh, my gosh.  There's no data here on actual ingredient.  And so then that raised some concern 
to me.  But that's kind of why I brought the question up. 
 
DR. BELSITO:  Right. 
 
MS. BURNETT:  Monice also wanted to point out Table 5, I believe.  Going back to the (inaudible) qualification for the 
conclusion. 
 
DR. BELSITO:  Table 5? 
 
MS. BURNETT:  Yes. 
 
DR. SNYDER:  Those are the 250 parts per million. 
 
MS. BURNETT:  And a couple of different types of citrus. 
 
DR. BELSITO:  Yeah, so petty grain mandarin oil, tangin oil cold press, and mandarin oil cold press.  Yeah, 250 parts per 
million.  So there's another citrus.  So, I mean, that's another reason to put the restriction in the conclusion. 
 
MS. BURNETT:  So actually in the conclusion? 
 
DR. BELSITO:  Yeah.  I mean, when we put restrictions, they appear in the conclusion. 
 
MS. BURNETT:  And for clarification from the panel, it appears that limonene is the constituent that appears in the greatest 
amount.  Would it be helpful -- should I bother trying to make a table with other constituents laid out similar to the one that 
the counsel provided with the published data?  Or should I just leave it alone because it can be a rather large table for each 
ingredient?  Because I had a table in there before and I took it out because it was cumbersome and not very helpful. 
 
DR. SNYDER:  I mean, for me it was useful because I went through and looked at, you know, constituents of concern, but as 
a part of the report, I don't think it needs to be in there.  I think as long as we said that we looked at that data, that we were 
provided data that we're pretty comprehensive on the constituents. 
 
DR. EISENMANN:  Okay. 
DR. BELSITO:  I mean, so then the question becomes are we going to incorporate the information from the six papers that 
the council -- 
MS. BURNETT:  But I also have the book now. 
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DR. BELSITO:  And I looked.  And I think the more information the better.  I mean, if you didn't want to include the one that 
wasn't cold pressed.  Two I couldn't get.  The two that were in wave two.  But the Kamal paper or Kamal -- I don't know how 
he pronounces his name -- was not cold pressed.  But the other three, the Chinese one and the Lojo one and the Muhammad 
Mushtakamad one were cold press. 
 
MS. BURNETT:  Kamal was the one that was not. 
 
DR. BELSITO:  Kamal was like a powder and it was baked at different temperatures?  I mean, but in the end, the ingredients 
were essentially the same, which, you know, almost suggested to me it doesn't matter what you do to these peels.  What's 
there is there. 
 
MS. BURNETT:  Okay. 
 
DR. BELSITO:  Okay.  Any other comments?  So the major issues as I see them is we just need to clarify this, get rid of the 
cosmetic grade and explain that we don't know that it's exactly the same as what's used in cosmetics because there wasn't a 
genus and species name, and/or we didn't know the extraction.  But in the end we're going to go basically safe as used when 
finished products that are applied to the skin, excluding soft products must not contain more than.0015 percent or 15 parts per 
million mop -- 5-methoxypsoralen. 
 
MS. BURNETT:  So you put together there your discussion plus your safety conclusion? 
 
DR. BELSITO:  Yes. 
 
MS. BURNETT:  Could you repeat that one more time?  I'm sorry. 
 
DR. BELSITO:  Safe as used when finished products that are applied to the skin, excluding rinse-off products do not contain, 
must not contain more than .0015 percent or 15 parts per million of 5-methoxypsoralen.  It actually appears in the report as a 
RIFM. 
 
MS. BURNETT:  It's under the use section.  It's the IFRA standard for lime. 
 
DR. BELSITO:  It's the IFRA standard for lime peel oil. 
 
MS. FIUME:  And that'll be used as a botanical?  Does there also have to be and when formulated to be nonsensitizing or 
does that not apply to this botanicals report? 
 
DR. BELSITO:  No, I don't see that these are at the concentrations of use.  I didn't see that sensitization was an issue. 
 
MS. FIUME:  Okay.  So not even in combination with other ingredients? 
 
DR. BELSITO:  We need the botanical boilerplate and the -- 
 
DR. LORETZ:  Because rosemary came back because it wasn't in the conclusion, and I just wanted to make sure that -- 
 
DR. BELSITO:  Yeah.  So there's -- 
 
DR. BERGFELD:  Do we normally put that in the conclusion or discussion? 
 
DR. BELSITO:  No.  We need to go to the boilerplate.  So the boilerplate now -- it should have the boilerplate.  I can't 
remember.  I did the boilerplate so long ago.  There was part of a boilerplate for the botanicals talking about -- 
 
DR. BERGFELD:  Here are the boilerplates. 
 
DR. BELSITO:  -- increasing, but was that in the conclusion as well? 
 
MS. FIUME:  I believe it was because I think that's why rosemary came back because that was not in the conclusion.  And 
it's not necessarily that it's that ingredient itself. 
 
DR. BELSITO:  Right. 
 
MS. FIUME:  But it could be in combination with the other ingredients. 
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DR. BELSITO:  Of course. 
 
DR. GILL:  And I think we agreed to put the nonsensitizing language in all the botanicals. 
 
DR. BELSITO:  Okay. 
 
DR. GILL:  So it should be in that boilerplate. 
 
DR. BELSITO:  Okay.  So -- 
 
DR. SNYDER:  And I think we have -- if we have it in the discussion, therefore, when formulated (inaudible) may cause 
sensitization or other adverse effects.  It's listed under the botanical discussion guidance.  It's on page 24-25. 
 
DR. BELSITO:  I'm trying to find the botanical boilerplate.  It's probably easier if I just opened my document. 
 
DR. BERGFELD:  It's under administrative. 
 
DR. BELSITO:  Oh, here it is.  The first page.  So in the discussion, we talk about when formulating products, manufacturers 
should avoid reaching levels and final formulation of plant constituents that may cause sensitization or other adverse effects.  
That was for discussion.  And we had a boiler for abstracts.  But I'm not seeing a boiler for conclusions. 
 
So, what was the last botanical that we -- 
 
MS. BURNETT:  Rosemary is almost final. 
 
MS. FIUME:  Rosemary has it in the conclusion now. 
 
DR. BELSITO:  Okay.  So let's look at the rosemary conclusion.  Can I open that without closing this?  Okay.  So 
Rosmarinus, there we go. 
 
We have to get through -- 
 
SPEAKER:  All the conclusions. 
 
DR. BELSITO:  Okay.  Thank you.  So for rosemary, we said -- concluded that the following eight derived ingredients were 
safe in the present (inaudible) use of concentration cosmetics described in the safety assessment when formulated to be 
nonsensitizing.  So that seems to be the boilerplate.  So then, I guess, going back to the citrus we'd say safe as used when 
finished products that are applied to the skin, excluding rinse-off products are formulated to be nonsensitizing and do not 
contain more than.0015 percent or 15 parts per million, 5- methoxypsoralen. 
 
DR. KLAASSEN:  I have a question.  In regard to this boilerplate for botanicals, why are we putting in there to make sure 
that they are not sensitizing if we don't have an information that they are sensitizers? 
 
DR. BELSITO:  We're putting it in because when you start reading ingredient labels -- I mean, there are sensitizers in there, 
but in that specific ingredient, for instance, you know, limonene can be a sensitizer, particularly oxidized limonene.  You 
know, some of these peel oils contain geranial, contain citral, contain sensitizers.  At the level that they're being used, they, 
themselves, don't cause problems, but when you read a label on shampoos and conditions and moisturizers, you see one 
botanical after the other, and they're containing levels that in and of themselves won't sensitize but when combined can give 
you enough citral or limonene to sensitize.  So that's what we're trying to avoid is the simple fact that what they purchase may 
be okay to be used at up to one percent, but not when you add lavender to rosemary to whatever. 
 
DR. KLAASSEN:  Okay.  I follow now. 
 
DR. BERGFELD:  Similar to the preservatives issue, cumulative effect. 
 
DR. BELSITO:  Right.  With the parabens.  Okay.  So I guess we need to be careful how we word this.  So safe as used when 
finished products that are applied to the skin excluding rinse-off products do not contain more than 15 parts per million of 
5-methoxypsoralen, and products are formulated to be nonsensitizing. 
 
DR. SNYDER:  Rachel has a comment. 
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DR. BELSITO:  Yes? 
 
DR. WEINTRAUB:  It's a bit off topic, but there was no data on reproductive and developmental toxicity.  And I wanted to 
get a sense of what the panel thought about that.  Usually there's a statement in the discussion, and often in the conclusion, 
too, that if there's no data, there's an explanation of why that doesn't raise a concern.  And there's nothing like that in this 
document yet.  It's just reiterated twice. 
 
DR. BELSITO:  Paul, do you want to comment? 
 
DR. SNYDER:  Yeah, I mean, there's no real concern.  Many of these are GRAS, right?  I mean, so I didn't really see any 
issues in that regard. 
 
DR. LIEBLER:  But it should be -- 
 
DR. SNYDER:  It should be clarified as you state. 
 
DR. LIEBLER:  There is language in the report.  At the beginning of the toxicological study section under acute toxicity it 
says the ingredients in this assessment are found in foods.  Daily exposure would result in a much larger systemic dose and 
result in cosmetic products.  And then it goes down -- a couple other sentence along those lines.  And consummately, the 
systemic toxicity has potential to provide oral exposure is not addressed further in this report. 
 
Essentially, we're saying, you know, these are food-contained products -- products contained in foods.  They're GRAS.  
They're the following reasons why they wouldn't be of concern.  We're mainly focusing on skin irritation and sensitization. 
 
DR. SNYDER:  But I agree with Rachel.  It should be captured in the discussion. 
 
DR. BELSITO:  In the discussion.  Yeah. 
 
DR. WEINTRAUB:  And also possibly under the productive and developmental toxicity heading where it just says there's no 
data. 
 
DR. LIEBLER:  So, I mean, typically we don't do that, and if we've got this paragraph that I just went through, that's meant to 
cover, you know -- 
 
DR. BELSITO:  Yeah, I mean -- 
 
DR. LIEBLER:  -- if you go through the tox sections below where we have no data, it's not an issue because this is something 
that we eat all the time. 
 
DR. BELSITO:  But I think we should put in the discussion.  But I wouldn't put it under -- another note under the repro 
because, in fact, we have no data.  And then in the discussion say, you know, we have no data but, you know, exposure from 
foods is going to be much greater than exposure from cosmetics, and these are GRAS substances. 
 
So, I can't find my discussion here.  Okay, so basically, we don't have a discussion written but, I mean, I think in the 
discussion I think the issues need to be the fact that again we can't be certain that some of these ingredients are -- some of the 
data we looked at are actually what is the cosmetic ingredient because of lack of genus species or extraction method.  The 
point Rachel made about the reproductive toxicity and the compound of concern is, particularly 5-methoxypsoralen, but also 
these contain other sensitizers, such as limonene and citral and geranial, et cetera.  And then the usual discussion boilerplate 
about botanicals and needed to be aware of the potential sensitizers and to formulate them to be nonsensitizing.  And I don't 
know that we need anything else. 
 
Yes, Linda? 
 
DR. KATZ:  I had one other additional question about phototox.  Since the results that were presented are somewhat mixed, 
do you need to see anything more than what you've already said?  In the conclusion, you go on to say that there are mixed 
results in nonhuman-human phototoxicity and photosensitization, but that's sort of -- it's not really elaborated much beyond 
that, and I don't know, again, given the nature of what these ingredients may be in, some of the products, whether you need to 
say anything more of it that's sufficient. 
 
DR. BELSITO:  Well, you know, we certainly can comment, and all of the data would pretty much beyond suggest, I mean, 
the data shows that the issue are the psoralens in them, and so we can say something in the discussion that, you know, there's 
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mixed data on phototoxicity that is based upon psoralen content, and as a result, we'll be limiting the psoralen in finished 
products to obviate this issue. 
 
DR. LORETZ:  And Dr. Belsito, the heavy metals and pesticides -- 
 
DR. BELSITO:  Yeah, all the usual botanical stuff.  Okay, so in the discussion, Christina -- so we're going to again go 
through that we included studies where we don't know whether it was exactly the cosmetic grade that the genus species 
extraction used for cosmetic products, the lack of repro data that we're not concerned with, the mixed phototoxicity that's due 
to the psoralen, so we're restricting that, and the lack of reproductive data that we're not concerned about because these are 
GRAS and exposure from food sources would be much greater than exposure from cosmetics.  Am I missing anything? 
 
MS. BURNETT:  The boilerplates. 
 
DR. BELSITO:  And then the boilerplates.  Okay. 
 
DR. BERGFELD:  So it seems to me that it's a given with all these botanicals that we should have a tick off sheet for this 
discussion area.  We need all the boilerplates.  We need to be considering the constituents.  We need to consider the lack of 
data.  And anything special.  But I think that we need sort of a focus in on what should go into that discussion. 
 
DR. BELSITO:  Right.  Well, I think the compounds of concern, and that's what we've usually done, you know, through -- 
 
DR. BERGFELD:  Right.  But we have to think about it each time.  And we've thrown out it's, oh, by the way.  And oh, by 
the way.  But it should be in there. 
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Marks’ Team 
DR. MARKS:  Okay.  So don't reopen.  Next, citrus derived peel oils.  So this is an example where we had different species 
but we -- and let me see, as I recollect there are different ways of getting the oil.  So in March we tabled it to form smaller 
sub-groups based on the plant parts and we focused in this draft report on peel oils of which lemon peel oil and orange peel 
oil are probably the leaders in terms of uses.  Concentration varies dramatically between the two.  Lemon peel oil up to 0.5 
percent, orange peel oil up to 29 percent.  Under the memo there was a question what still represents fragrances but in wave 
two we -- I found out that bergamot and grapefruit -- 
 
MS. BURNETT:  One of the species of grapefruit. 
 
DR. MARKS:  One? 
 
MS. BURNETT:  Paradisi. 
 
DR. MARKS:  So we end -- we eliminate just that one species? 
 
MS. BURNETT:  Yeah.  But the other one wasn't listed in the dextraneous fragrance so that's why. 
 
DR. MARKS:  Okay.  So tell me which one again? 
 
MS. BURNETT:  Bergamot oil and citrus paradisi grapefruit peel oil will be removed. 
 
DR. MARKS:  Okay.  Okay.  Deleted from table five.  So this is essentially the first review now of looking so with those two 
ingredients removed on page five I want to -- do you like the other ingredients, Tom and Rons?  And the other question I had 
looking at this was it's kind of an interesting data profile on page five because the top you have the botanical name and then 
at the bottom you have the common name and generic after it.  So -- 
 
DR. HILL:  So that goes with her comment in the memo I think it was, or maybe in the actual document, that in many cases 
they had literature information about lime oil for example, but no way of knowing is that the same substance closely in terms 
of what's in it as the cosmetic ingredient. 
 
MS. BURNETT:  And we were informed this morning some of the published literature I have is older and we were told that 
per nomenclature consistencies with industry that they didn't start using the nomenclature that they use now until like the 
'90s.  So one of the papers I used a lot is from 1977, like the photo tox data.  And that is on fragrance materials.  So it most 
likely is the cosmetic ingredient.  Now there are -- we don't know -- some of these papers we don't know how they extracted 
it, if it's extracted in the same method as the cosmetic ingredient. 
 
DR. HILL:  Yes. 
 
MS. BURNETT:  And, well, you know, either, so. 
 
DR. HILL:  Well, there is toxicology.  It appears in this report the way I -- the distillation as I read it.  There are significant 
toxicological concerns and so without knowing is the substance on which the toxicology obtained the same substance we're 
actually reviewing we have a problem. 
 
MS. BURNETT:  Right. 
 
DR. HILL:  As I got the sense of it a fairly big problem or at least a big information deficiency. 
 
DR. MARKS:  So if what was tested is called lemon oil presumably from lemons. 
 
MS. BURNETT:  Presumably from lemon peels.  Based on the method of manufacturing -- 
 
DR. MARKS:  Right. 
 
MS. BURNETT:  -- it says that most lemon oil is derived from the peel. 
 
DR. MARKS:  But I -- yeah, okay.  So the -- but it would -- there's only one species of lemon, right?  It's not like the 
grapefruit where you have two listed? 
 
DR. SHANK:  There are seven species of lemon. 
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DR. MARKS:  Species of lemon? 
 
MS. BURNETT:  And variants of the species. 
 
DR. HILL:  So what we'd really like is something like we had for the vegetable oil and it was like pulling teeth but, you 
know, that same -- some chemical profile lining up the cosmetic ingredients as they're out there on the market.  I'm not sure 
we're going to get it but to me then that just makes it insufficient.  Let the chips fall. 
 
DR. SHANK:  I don't think we need the systemic toxicity data because these are GRAS food additives.  So we can focus 
mostly on skin.  And if we don't know the difference between the test ingredients for skin sensitization versus cosmetic grade 
then we'd have to say formulated being on sensitizing. 
 
DR. HILL:  But then what do you do with this whole section on tumor promotion under carcinogenicity? 
 
DR. SLAGA:  That would -- along with the animals died because of renal disease. 
 
DR. HILL:  Right. 
 
DR. SLAGA:  I meant that's my only concern about systemic.  To date no one has followed up on that but a very high 
incidence of renal disease, destruction of the kidneys so.  The tumor promotion you can always get around by, you know 
saying it's not an irritant. 
 
SPEAKER:  Irritant, yeah. 
 
DR. SLAGA:  And you're not -- because it's not a genotoxin.  Even in the skin I can get around that so I don't know, the high 
incidence of renal disease, it's kind of scary.  And I know it's GRAS. 
 
DR. SHANK:  Even the controls have feelings. 
 
DR. SLAGA:  They used 80 and 40 percent orange oil in those studies.  The lowest dose was 40 percent. 
 
DR. HILL:  Let me go back to the carcinogenicity for a second too while you're looking there because the lack of 
genotoxicity is not the point because it's not cancer causing, it's tumor promoting. 
 
DR. SLAGA:  Right.  I understand that. 
 
DR. HILL:  I know you do. 
 
DR. SLAGA:  In genotoxicity it's negative so that's why it's not a carcinogen, it's a tumor promoter. 
 
DR. HILL:  Okay.  Well, then it's just listed in the wrong section but then the activity is still there.  So do we just say okay 
these aren't causing the problem so it's not a problem?  I mean obviously there has to be a way to initiate the tumors but I 
guess my point is I'm a guy who's got a tiny little melanoma and I didn't know it, or give me one of other 30 or 40 other kinds 
of skin cancer, is that non issue for me?  It's not a non issue for me because I'm smearing this stuff on my skin that's going to 
promote and I didn't know it. 
 
DR. SLAGA:  Yeah, but we can deal with that by formulating it to be non irritating. 
 
DR. HILL:  Okay. 
 
DR. SLAGA:  Probably that would eliminate the renal problem too I'm guessing. 
 
DR. HILL:  Yeah, I mean there are high concentrations that were causing that. 
 
DR. SLAGA:  Right. 
 
DR. HILL:  It's not a question in my mind. 
 
DR. SLAGA:  Forty and eighty percent. 
 
DR. HILL:  These are high concentrations.  So that -- I'm really quizzing you as opposed to making any assertions.         
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DR. SLAGA:  You can put it in your green tea. 
 
DR. MARKS:  I was also going to put in there formulate to be non phototoxic too.  So what do you think about that? 
 
DR. SLAGA:  But we do have data in table six showing that photo sensitization effect with tumor is if the concentration is 
used there's really no effect.  So I don't know if we need to go there.  Do we? 
 
DR. HILL:  Well, they had-- if you look on page 23 they actually put a level of furocoumarins below one milligram per kilo.  
So they actually set a limit, must not contain more than 15 part per million.  And let me go back, when you look at the table 
with the phototox there's -- it's just like -- its' 37.  Let me see where that was.  So either you could deal with it -- if you 
look -- borderline phototox, when I start looking down orange peel concentration, now of course they don't give the 
concentrations in these, but there's a lot of stuff that's phototoxic, borderline phototoxic.  And obviously it's dependent on 
how much of this phototoxin is there.  It's not truly sensitization, it's phototoxicity.  So for me there you set a limit as they did 
in Europe or else you just say formulate to be non phototoxic and that covers that.  So now we have non irritating, non 
phototoxic if we -- 
 
DR. SLAGA:  Non carcinogenic and all. 
 
DR. MARKS:  Yeah, exactly.  Non toxic.  When formulated to be non toxic. 
 
DR. HILL:  To be non toxic and we're done. 
 
DR. MARKS:  That's what you're worried about Ron. 
(Laughter)  Eventually we would get to that point, when formulated to be non toxic.  So, you know, I wanted to see an 
HRIPT for lemon and orange use concentrations of that 0.5 and that 29 percent since they're the most commonly used peel 
oil.  And just get a sense if they were okay.  I get this -- if we have conclusions like non irritating, non phototoxic do we -- I 
would put an insufficient data notice, at least get the HRIPT for lemon and orange oil at those use concentrations, the highest 
use concentrations and then be reassured that they're non irritating.  Then we don't have to put that in there.  I'm not sure we 
can do that for phototoxic unless we see.  So -- 
 
DR. HILL:  I mean we shouldn't take IFRA's word for it, right?  I mean we should retrace their steps.  But if we come to the 
same conclusion then within those limits. 
 
DR. MARKS:  Exactly.  That's why I didn't suggest the limits.  That's why I used an overall umbrella term like formulate to 
be non toxic.  Then it leaves it up to the manufacturer to either meet those limits or test again.  Yeah, you don't' like that? 
 
DR. SLAGA:  You don't mean non toxic, did you? 
 
DR. HILL:  He meant non phototoxic. 
 
DR. MARKS:  Not non phototoxic.  Yeah, phototoxic.  So where should we go?  You think an insufficient data notice for the 
HRIPTs, do we do it as a tentative non irritating non phototoxic?  I sound like -- from a systemic point of view the 
renal -- you were concerned about the renal toxicity. 
 
DR. SLAGA:  But that was put on the skin.  But it was very high concentrations. 
 
DR. HILL:  High concentrations. 
 
DR. SLAGA:  Forty and eight percent.  If we don't --and there's a (inaudible) response.  So it was 100 percent response for 
the 80 and a half response for the forty. 
 
DR. MARKS:  So the orange -- 
 
DR. SLAGA:  But we don't know anything below that. 
 
DR. MARKS:  The orange peel, the use concentration is up to 29 percent, is that right?  So that's getting -- you said it was 40 
percent with renal tox. 
 
DR. SLAGA:  Well, with tumor promotion caused renal effects.  In both of the groups there were a significant number of 
animals that died. 

Distributed for comment only -- do not cite or quote 
 



DR. MARKS:  I'm not sure I'd want to get a massage using 20 percent orange peel oil, total body at 29 percent based on what 
you're saying. 
 
DR. SLAGA:  Right now we don't know where to cut off. 
 
DR. MARKS:  Yeah, exactly. 
 
DR. SLAGA:  That's the problem. 
 
DR. MARKS:  So -- 
 
MS. BURNETT:  While you're pondering that along the lines with what Dr. Hill was saying I provided or I alerted you that 
counsel provided us published studies outlining the constituents and again going back to they weren't necessarily performed 
on what they would -- under the INCI classification for the names we do find that those studies should be incorporated in the 
report.  Should we ask for them to give us specs on -- or -- 
 
DR. HILL:  Yeah, I would think we wouldn't want to take them out until we know clearly that we're not going to get data that 
gives us a better idea about the cosmetic ingredients. 
 
MS. BURNETT:  So go ahead and incorporate them? 
 
DR. HILL:  And if we -- basically leaving that insufficient and expecting to get we wouldn't have to take them out yet.  If 
they don't come then we still have that decision to make.  But again it comes down to I don't know what the toxicology is 
done on and I don't know whether that's the cosmetic ingredient, then there's a problem. 
 
DR. MARKS:  So this kind is -- so where do we want to go as a team?  Do we want to go with an insufficient data notice?  
And if that then what data do we need to move forward or do we want to do a tentative report?  Do we feel -- 
 
DR. SLAGA:  Are we still -- have we eliminated the ones that are used as fragrances? 
 
DR. MARKS:  Yes.  The bergamot is gone and the grapefruit species. 
 
DR. SLAGA:  Okay. 
 
DR. MARKS:  So those two are gone but we still have obviously all the rest to deal with.  We can't defer responsibility to 
RIFM for those.  Tom, how would you like to move forward? 
 
DR. SLAGA:  Well, I mean, so the big issue is still irritation.  It forwards the cutoff right? 
 
DR. SHANK:  And phototoxicity, especially for orange. 
 
DR. SLAGA:  I mean it -- we could ask for that data, the traditional data -- the data on irritation and, you know, 
phototoxicity.  See if we get anything. 
 
DR. HILL:  That's true but if the phototoxicity -- since there levels set on constituency concern what we really need to know 
is are those calculations sound, we can use them to -- because it comes back to always somebody has an ingredient that 
conforms to this INCI name but then somebody else is making this same ingredient that conforms to the INCI name but by a 
very different process and thus a very different amount of furocoumarins so that the phototoxicity we get from this one may 
not necessarily read to the same INCI ingredient from a different manufacturer.  But if you set levels, say these are the 
constituents that are concerned and your levels shouldn't exceed X percent like they did on the IFRA then that -- 
 
DR. MARKS:  Or you set a biological on point which is what we often do. 
 
DR. HILL:  Yes.  Yeah. 
 
DR. MARKS:  Of the non irritating and non phototoxic. 
 
DR. HILL:  Non phototoxic. 
 
DR. MARKS:  Ron, you're the one that maybe -- Ron Shank.  You know, I'd like to see an HRIPT for lemon and orange.  
That would give us an irritation level and obviously tell us whether it's sensitizing or not sensitizing.  I don't feel comfortable.  
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Am I missing it?  Did we have HRIPT or in animal studies that suggest that lemon and orange peel oil at those high use 
concentrations are not sensitizing? 
 
DR. SHANK:  We have some but we don't know if it's cosmetic grade or. 
 
DR. MARKS:  Yeah.  I would probably maybe but that out as a need for insufficient data notice and then you wanted 
phototoxic specifically for orange but why not for the others?  Actually it's interesting, when I think about clinical 
phototoxicity, Ron, the two things I ask for -- I don't ask about bergamot because most people don't have bergamot, but 
clinically it's lime.  Lime is the one where you see weekenders down in Florida with a phototoxic reaction after squeezing 
lime or making drinks with lime in it.  So it's really lime for me is clinically the one fruit. 
 
MS. BURNETT: And I will note that there are no reported uses for lime oil. 
 
DR. MARKS: Right. 
 
MS. BURNETT: Lime peel oil.  So I know that would be a good indicator. 
 
DR. MARKS:  That may be a good indicator where you don't see it with these kind of -- and maybe that's why they aren't 
using it is because the manufacturers know that.  But I don't know what the concentration of either 8-MOP or 5-MOP isn't the 
most in the (inaudible).  So we're back to -- 
 
MS. BURNETT:  In terms of dermal irritation studies I have the highest concentration tested was 20 percent in lemon oil. 
 
DR. SLAGA:  Twenty.  Yeah. 
 
MS. BURNETT:  Nothing for orange.  And then sensitization was eight percent was the highest tested in mandarin oil. 
 
DR. MARKS:  Yeah, but nothing in orange? 
 
MS. BURNETT:  Two percent was the highest. 
 
DR. MARKS:  Yeah. 
 
DR. HILL:  See, and it begs the question then to me with IFRA, so is there a fragrance grade lime oil or lemon oil or is 
they're probably likely using the same?  Because I mean they set limits for bitter orange peel, bergamot, grapefruit, lemon, 
lime.  You know, for ones where people would be in the -- applied to skin areas exposed to direct sunlight.  And highlighted 
in purple on page 22, it's right before non cosmetic. 
 
DR. MARKS:  Okay.  I get the sense we're stuck.  Well, we aren't going to table it so we've got to move forward. 
 
DR. HILL:  We're only stuck on figuring out exactly what information we need to ask for. 
 
DR. MARKS:  Exactly.  Or -- 
 
DR. HILL:  Or? 
 
DR. MARKS:  We move forward with a tentative report non irritating and non phototoxic. 
 
DR. HILL:  Non phototoxic. 
 
DR. MARKS:  To me I want to see what the -- I want to see the sensitization data.  So my insufficient data notice would be a 
minimum of the HRIPT for lemon and orange because -- at concentrations of use.  Does that seem reasonable, Tom, Ron?   
 
And we'll see what the discussion comes tomorrow. 
 
DR. SHANK:  Yeah, I'm still -- I mean lime oil is not used.  Lime oil isn't. 
 
DR. MARKS:  I just deleted my notes. 
 
DR. SLAGA:  I think that the lemon oil at seven percent. 
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MS. BURNETT:  Lemon oil is used up to.5 percent;.5 percent for lemon oil and 29 percent for orange peel oil. 
 
DR. SHANK:  And orange is the high one? 
 
DR. MARKS:  And, Tom, where -- what do you think about again getting -- so does that sound reasonable to ask for the  
HRIPT and the insufficient data notice? 
 
DR. SLAGA:  Yes. 
 
DR. MARKS:  And then what about the issue with -- and obviously we don't have to have a conclusion at this point but we 
can at least alert that it be formulated to be non irritating and non phototoxic. 
 
DR. SHANK:  Why don't we ask for phototox data on orange peel? 
 
DR. MARKS:  Okay. 
 
DR. SHANK:  And concentration response.  Find the lowest or the highest concentration orange peel oil that is not 
phototoxic. 
 
DR. MARKS:  Okay.  And -- 
 
DR. SLAGA:  And non irritating. 
 
DR. MARKS:  And non irritating.  And you're using the non irritating as a proxy for promotion; will that address the renal 
toxicity? 
 
DR. SLAGA:  No, not really. 
 
DR. SHANK:  Was the renal toxicity in the male rate? 
 
DR. SLAGA:  It was I think in both male and female. 
 
DR. SHANK:  Female rat too? 
 
DR. SLAGA:  I don't know. 
 
DR. SHANK:  I don't know what's happening to my voice.  Pardon me. 
 
DR. MARKS:  So we'll see what the Belsito team recommends tomorrow but -- 
 
DR. SHANK:  That's in mice. 
 
DR. SLAGA:  Yeah, it's in mice but -- 
 
MS. BURNETT:  Tumors -- 
 
DR. SHANK:  Tumor.  What did they use?  Both male and females? 
 
MS. BURNETT:  Yes.  Yes, they did. 
 
DR. SLAGA:  It's in mice. 
 
DR. SHANK:  But it's not the male rat with kidney problems. 
 
DR. SLAGA:  Yeah. 
 
DR. SHANK:  Alpha (inaudible). 
 
DR. MARKS:  And -- all right. 
 
DR. SLAGA:  On the one hand it's GRAS so it kills the kidneys. 
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DR. BOYER:  Do they see the same effects with the period of high incidence with controls? 
 
DR. SLAGA:  No, they -- 
 
MS. BURNETT:  I'm not sure based on how I worded it.  It says survival of all t he mice in the experiment was poor due to 
very high incidence of renal disease. 
 
DR. SLAGA:  I interpret that with both, only related to the test compounds, not the control. 
 
DR. HILL:  That's the way I read it too. 
 
DR. SLAGA:  Yeah.  Because I mean there's a lot of studies with DNBA, TPA, that have no renal problems.  So I interpret 
that as only related to the oil. 
 
MS. BURNETT:  Let me see if I can pull up the original. 
 
DR. SHANK:  Okay.  Yeah, I did the controls too, all of mice.  So was it a bad study? 
 
DR. SLAGA:  Yeah, if that's the case we're -- it's a bad a study. 
 
MS. BURNETT:  Let me look it up.  Let's see -- if that's 24, what number is that? 
 
DR. SLAGA:  Can you email that to me and I'll read it through tonight? 
 
MS. BURNETT:  Sure can. 
 
DR. SHANK:  Twenty four. 
 
MS. BURNETT:  It's a 1960's study. 
 
DR. MARKS:  Okay. 
 
DR. SHANK:  (Inaudible) second 24.  Is that what you mean? 
 
MS. BURNETT:  The reference 24. 
 
DR. SHANK:  FJC Rowe. 
 
MS. BURNETT:  I remember reading this study and interpreting it was very difficult because they kind of were all over the 
place when they described it, so. 
 
DR. SLAGA:  Anyway if you could send it to me I'd appreciate it. 
 
DR. MARKS:  Okay.  So this is I think what we've arrived at at this point for our team, that tomorrow we would support 
issuing an insufficient data notice.  What we would like to see is HRIPT for lemon at.05 percent, and orange at 29 percent, 
we'd like to see phototox and irritation data on orange.  And the idea is moving forward eventually a possible conclusion will 
be to the effect formulate to be non-irritating and non-phototoxic but we'll see where that goes.  You're smiling.  I'm not even 
going to mention it tomorrow that likelihood of where we're going but just so we have that for our team and we can react. 
 
DR. SLAGA:  Yeah, just leave it on Don. 
 
DR. MARKS:  Yeah.  Okay.  Does that sound reasonable?  This was not an easy one, it was -- 
 
DR. LORETZ:  Just a quick question on the -- so on the sensitization on table 12, like there's a lemon oil, two percent in 
paraffin, and so that was -- but that's not example or? 
 
DR. MARKS:  That's -- 
 
DR. SHANK:  Well, we don't know if it was cosmetic grade. 
 
DR. LORETZ:  Okay.  That's what I wanted to know; that was the question.  Okay. 
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DR. MARKS:  Yeah. 
 
DR. HILL:  I mean ideally we would have medical profiles for the cosmetic ingredients, we would have chemical profiles -- 
 
SPEAKER:  And have this. 
 
DR. HILL:  Yeah, and then match them up with this. 
 
SPEAKER:  Okay. 
 
DR. HILL:  We know what the constituent concern ought to be within reason and we have some better idea ahead 
of -- except this. 
 
SPEAKER:  Okay. 
 
DR. HILL:  I think IFRA must have done some of that type of work to come up with the numbers that they did but. 
 
DR. MARKS:  Okay.  Anything more on the citrus peel oils? 
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Full Panel Meeting  
DR. BELSITO:  Citrus dried peel oils.  So at the March meeting we were hit with anything that said citrus and all 
components of the citrus and we were just totally mind boggled and brain dead and decided that the peel oil had the greatest 
number of uses and would be the area to start with so we decided to table the report and break down the constituents into 
groups, the first one being the peel oil, and this is what we're looking at.  Among the peel oils that we've had, we're now told 
that citrus aurantium bergamia, which is Bergamot Peel oil which is listed in the dictionary as only a fragrance ingredient and 
citrus paradisi, grapefruit peel oil which also is listed as only a fragrance ingredient, have been reviewed by RIFM and 
therefore we would recommend that those two, although there are others that are labeled as fragrance ingredients, we did not 
get confirmation from RIFM that they were under study, that those two be removed from the report.  Having done that, we 
felt that we could reach a safety conclusion and that that conclusion would be safe as used when finished products that are 
applied to the skin, excluding rinse off products, do not contain more than 0.0015 percent or 15 parts per million, 5- 
methoxypsoralen in products formulated to be non-sensitizing.  The methoxypsoralen restriction is taken directly from 
RIFM's conclusion with, on citrus peel oils that can contain that for coumarin, which is phototoxic. 
 
DR. MARKS:  Repeat that again Don. 
 
DR. BELSITO:  Okay, safe as used when finished products that are applied to the skin excluding rinse off products, do not 
contain more than 0.0015 percent, or 15 parts per million, 5- methoxypsoralen and products are formulated to be 
non-sensitizing. 
 
DR. MARKS:  I want formulating to be non-sensitizing, so you dealt with the phototoxic by setting a level. 
 
DR. BELSITO:  Right. 
 
DR. MARKS:  Okay. 
 
DR. BELSITO:  We dealt with the phototoxic by setting a level and the non-sensitizing is sort of the boiler plate that we've 
established for botanicals because these do contain very high levels of limonene and you certainly don't want to be adding 
other botanicals that add or multiple citrus that has large levels of limonene, so it's that botanical boiler plate that we 
acknowledge that constituents of concern, in this case, limonene, possibly citral or any of the other low level fragrance 
ingredients, you know, could be added upon and create issues with sensitization. 
 
DR. SLAGA:  Could we also add non-irritating?  It's truly not a carcinogen but it does have, at high doses, a tumor promoting 
activity which, that's more like a pure irritation, and also, in that particular study, there was a lot of renal disease effects, 
which -- but it turns out it's related to the whole study.  The whole study is flawed, so I don't even know if we can accept the 
data because they had a lot of depth due to renal problems. 
 
DR. BERGFIELD:  So what is your recommendation out of that? 
 
DR. SLAGA:  Adding non-irritating and non -- 
 
DR. BERGFIELD:  Even though the study is flawed? 
 
DR. SLAGA:  Yes, just for cautiousness. 
 
DR. BELSITO:  I don't have a problem with adding non-irritating.  I don't think any company wants to come out with a 
product that's going to cause significant irritation. 
 
DR. MARKS:  So adding that, we can second that.  Motion. 
 
DR. BERGFIELD:  Any other discussion or any comment?  Ron Shank, are you commenting? 
 
DR. SHANK:  No. 
 
DR. BERGFIELD:  Ron Hill?  Dan?  Paul?  Curt?  All those in favor then? 
 
DR. BELSITO:  Well just in terms of discussion -- 
 
DR. BERGFIELD:  Oh we have your handout, okay. 
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DR. BELSITO:  Yes.  So we were just concerned about the language, cosmetic grade ingredient, because you know, 
Christina came across a number of reports where the Latin genus and species weren't given, and in fact, many of these were 
probably cosmetic grade ingredient fragrances, because the inking names to incorporate Latin genus and species didn't occur 
until the mid-1990's, and therefore studies done before that time would have referred to them just as orange oil, orange peel 
oil, or whatever, so we just wanted to get rid of that idea, cosmetic grade, and simply say that, genus and species unknown or 
extraction methods unknown, so that when  the genus and species and or the extraction methods were not clearly indicated, 
the common name of the plant has been used.  When they have been indicated, the Latin genus and species has been used, 
rather than saying, cosmetic grade with Latin genus and species, because we don't know the cosmetic grade was also not the 
common name. 
 
DR. BERGFIELD:  I think that's most acceptable, unless I hear an opposite view on that. 
 
DR. MARKS:  That's fine. 
 
DR. BERGFIELD:  Any other comments to the discussion?  Seeing none, I'll call the question.  All those in favor, indicate by 
raising your hand.  Unanimous.   
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Belsito’s Team 
DR. BELSITO:  Now citrus. So first and foremost, this makes to me absolutely no sense lumping all of these together.  And 
in terms of dermatologic toxicity, the citrus with the problems is lime.  So we need to get rid of lime completely and separate 
that citrus out because it's going to be an issue with the furocoumarins, which are distinct with lime in terms of phototoxicity.  
And we need to clarify with IFRA and RIFM and get rid of any ingredients that are fragrance only, and I'm not sure if that 
has yet been done. 
 
MS. BURNETT:  We are supposed to receive something hopefully by the end of the month from IFRA. 
 
DR. EISENMANN:  Would you also do bitter orange in there, too? 
 
DR. BELSITO:  Yeah. 
 
DR. BRESLAWEC:  Industry is very concerned about grouping justifications.  This is one example.  There are other 
examples, and I can speak on those later.  From our perspective, you have to have a rationale for grouping ingredients 
together.  A rationale is used to support read- across data.  You cannot simply take every ingredient in the dictionary that has 
citrus in it and group them.  That is not adequate justification for grouping for the purpose of read-across.  This category 
includes many different types of ingredients.  It includes oils.  It includes fruit extracts.  It includes seeds, whatever.  They 
can't just be lumped together.  We believe that the Panel credibility is enhanced when there is robust justification for 
grouping.  And for a situation like this, the Panel I think opens itself up to risk of not conducting the kind of robust evaluation 
of the safety of ingredients that you traditionally do. 
 
DR. BELSITO:  Well, I mean I agree.  I think what we're hearing is in this effort to -- I think this is yin and yang.  We have 
been always asking did we miss anything.  We're going to go ahead with this group.  Is there something sitting out there that 
we missed?  And then the yang to that was well, okay, so we don't get that question from the Panel.  Let's just look at all 
citrus.  But I think the problem here is that the writers have invested all this time and then we're going to tear it apart, and 
that's going to be particularly true for the sulfates because that entire report is going to go away as far as I'm concerned.  So I 
totally agree with you, and my comment was first of all, lime has to be moved totally out.  And then the next question is, how 
do we group?  And I agree with you, we group by PO.  We group by fruit.  We group by oil.  We group by wax.  We look at 
that grouping, not at orange or bitter orange.  We group by the chemicals that are extracted from the citrus fruits, but I don't 
think lime can be included in any of those groups because I'm going to be concerned about furocoumarin contamination in 
anything that's extracted from lime; that's my point.  I mean we could put it in and then pull it out. 
 
DR. LIEBLER:  Do you think there will be a separate lime report? 
 
DR. BELSITO:  I don't know how to handle lime.  I mean I think the first thing to do is probably to put lime into the citrus 
waxes and see what lime wax looks like and see what kind of contamination there is with furocoumarin.  But peel is going to 
be a problem with lime because that's where the furocoumarins are. 
 
DR. BRESLAWEC:  There are a lot of different, obviously, legitimate ways to group ingredients.  You can base them on 
major chemical components.  You can base them on structural similarities.  Do essential oils.  Do waxes.  Do butter extracts.  
Do whatever.  What is difficult, and I think you mentioned one of these issues, is the staff puts in a lot of time pulling 
together information on a huge category of ingredients.  That translates from our perspective of having to go out and ask the 
industry for a lot of information on a huge range of types of ingredients.  And we can't do that effectively for a large number 
of ingredients that aren't related. 
 
DR. BELSITO:  No, but my point is that before we get to this step where we see a document on sulfates or we see a 
document on citrus, what I would like to see is proposed -- particularly in a case of botanicals -- the proposal and just 
whatever we can get from Dr. Duke's Phytobiology on what is actually in those products and just present that.  I mean just 
like before when we were looking at grouping, it seemed to me we were just getting the names and chemical structures and 
we were just looking and saying yep, no, yep, no.  This time with the sulfates and the citrus, we seem to have gotten 
everything without ever making a decision on the part of the Panel, at least if we did I don't remember doing it, that yes, that's 
the way we wanted to go.  Certainly I don't remember the sulfates because I mean the sulfate is not the driver, it's the metal 
that's the driver. 
 
DR. BRESLAWEC:  I agree. 
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DR. HELDRETH:  For the citrus, the way we would like to group them is based on component.  What are the components in 
these botanical ingredients?  Well, we don't know what those components are, and even with something like Dr. Duke's is 
another failure at telling us what these industry-specific ingredients have in them.  So to be able to group them based on those 
chemical similarities, we need to know what they are and they're only available from the industry.  They're not published in 
the literature.  Our writers have searched trying to find that component data and it's not available. 
 
So I can understand the idea of not wanting to group these just based on the name "citrus," but I think it's also not right to 
separate them just based on the name "lemon" or just based on the name "lime."  I understand the idea that lime has a known 
component that's a red flag and we want to review it separately, but what if other citrus ingredients have those same 
furocoumarins?  What if there's other components that we may want to group together?  We don't know what they are. 
 
So we brought you a large retrospective of what citrus was, leaving you the option to cut it into separate reports as you saw 
fit once we had data that we could base those separations on.  So we could have a lime report if the furocoumarins seemed to 
be the dominating force within it or likewise with any other groupings.  Maybe lemon and grapefruit end up being very 
similar.  I don't know.  We don't have the component data on those.  Even if we look in Dr. Duke's and say these 
subcomponents are within grapefruit, we don't know what's in the extract or the PO extract or the leaf extract because we 
don't have that data.  We don't even have the extraction data, whether it's cold pressed or whether it's used with a solvent or 
all these other methodologies. 
 
DR. BELSITO:  But if that's the case, then we don't have sufficient data.  My gut feeling, obviously, was get rid of lime and 
then to look at waxes' oils.  So why don't we -- instead of looking at everything citrus, why don't we just -- and not to waste 
Panel time -- why don't we make a decision that we want to look at citrus oils. 
 
DR. EISENMANN:  When you say oils, you mean essential oils. 
 
DR. BELSITO:  Essential oils, assuming that they have other than fragrance uses.  And if the citrus essential oils do not have 
uses other than fragrances, then why don't we say we want to look at citrus waxes and just see where we get with that.  I 
mean what's a high volume of use in citrus products? 
 
DR. EISENMANN:  It could be essential oils use, just means fruit and peel. 
 
DR. BELSITO:  Right.  But let's take a high volume nonessential oil just in case all the essential oils are just fragrances. 
 
DR. BRESLAWEC:  Citrus lemon fruit extract. 
 
DR. EISENMANN:  You've more or less I think done the seed oils already. 
 
DR. BELSITO:  Okay, so let's look at citrus fruit extract?  That's a high volume. 
 
DR. BRESLAWEC:  Well, I mean you could look at what drove this into the priority list in the first place. 
 
MS. BURNETT:  Peel oil had the most uses. 
 
DR. EISENMANN:  Lemon, right? 
 
MS. BURNETT:  Lemon peel oil, yes, with 510.  And then lemon fruit extract was the second greatest with 448. 
 
DR. BELSITO:  So let's say we want to look at the citrus peel oils, assuming that they have other than a fragrance use, and 
see what we get.  Because if we're not getting a lot of data there and we issue an insufficient data announcement for 
something with a high volume of use like that, it's going to happen down the road.  And then we can just say okay industry, 
you've got problems if you want to continue to use these because we're going to keep going and we're going to keep telling 
you they're insufficient. 
 
DR. BRESLAWEC:  And I guess the other point that's worth noting is the bulk of these ingredients are not used. 
 
DR. BELSITO:  Right. 
 
MS. FIUME:  That is a point, but whenever we've done groupings, we have been.  Just because they're not used, they are in 
the dictionary, so we've not been excluding based on that fact. 
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DR. BELSITO:  I understand.  If we have sufficient data to read-across and say that the component in bitter orange is the 
same as the component in regular orange or in grapefruit or in tangerine.  Now if we don't have chemical composition for that 
other citrus fruit, it's going to be insufficient.  And then it gets out of the dictionary, right, after two years? 
 
DR. BRESLAWEC:  No, it does not get out of there. 
 
DR. BELSITO:  It doesn't get out of the dictionary, it just -- 
 
DR. BRESLAWEC:  It's not approved.  It's not considered to be substantiated for safe use. 
 
DR. BELSITO:  I see.  Okay, so I guess at this point is tabling the right word since we're not even going to proceed with this 
report as it is?  We're going to split it, and we're going to look at either the essential oils if they have other than fragrance -- or 
the peel oils if they have other than fragrance use and if they do not, then we're going to look at the fruit extracts as the first 
cut for these groupings.  Does that make sense? 
 
DR. SNYDER:  I like the peel and fruit approach because that captures the majority of the uses.  It's 448 uses up to 1.2 
percent for the peel extract, and then the next biggest is for the fruit extract. 
 
DR. BELSITO:  So we're going to -- 
 
DR. SNYDER:  The lemon peel. 
 
DR. BELSITO:  The first cut is we're going to look at citrus peel oils. 
 
DR. BRESLAWEC:  What's the main driver here, Christina? 
 
DR. BELSITO:  Lemon peel if not all fragrance. 
 
DR. SNYDER:  Lemon peel extract. 
 
DR. BELSITO:  If they end up being all fragrances, if all peel oils have fragrance use only, then we're going to look at fruit 
extract as the next one, right?  But we're only going to do one.  We're not going to proceed with more than one until we see 
how it works. 
 
DR. LIEBLER:  One, you mean like lemon? 
 
DR. BELSITO:  No, we're going to do -- 
 
DR. LIEBLER:  One category? 
 
DR. BELSITO:  We're going to do the first group.  So we're going to do citrus peel oils.  We're not going to do citrus fruit 
extract if it turns out the peel oils have other than fragrance use.  If it turns out that all peel oils only are used as fragrances, 
then it's not our purview.  The next hit would be the fruit extracts. 
 
DR. LIEBLER:  Okay, okay. 
 
MS. FIUME:  Dr. Belsito, can I ask a few questions because if you table it tomorrow when we go into the meeting, then 
discussion will have to stop.  So, hopefully, some of that can be worked out in the public meeting before it's tabled so we 
have rationale. 
 
But one of my first questions is we've done botanicals before.  We've grouped more than just the fruit extract, and we've 
grouped the seeds and everything together.  So either as we look forward or for the purpose of citrus, what will drive that 
grouping rationale and is it unique to citrus? 
 
DR. BELSITO:  Well, I think when we've grouped seed oils and waxes, it's been for one specific botanical.  It's not been for a 
group of botanicals.  The difference here is you're giving us a whole bunch of different fruits, not one fruit from which we 
derive everything or one plant like rosmarinus where we're looking at seeds and oils and stuff like that.  You're giving us 
citrus fruit, some of which contain very different chemical compositions, i.e., lime, and others that may have different 
chemical compositions.  We don't know.  And you're giving us all types of chemicals within or ingredient types, constituents, 
within those.  It's too unwieldy to try and handle that. 
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So if you want to try and group by citrus that may be reasonable for everything other than lime.  It may be reasonable for 
lime for everything other than peel oils. 
 
DR. SNYDER:  But it may be confounded by the fact that there may be a majority of fragrance uses, which then are not in 
our group. 
 
DR. BELSITO:  Right.  Well, that's what we need to do.  I mean I think if you're getting any slowdown -- well, first of all, 
Anne Marie has already commented that grouping this way was illogical.  I spoke to her just last week in Brussels.  I thought 
she had already sent you the list. 
 
MS. FIUME:  Oh, no, she had told us not until at least the end of March. 
 
DR. BELSITO:  Okay, so I will bother her and let her know that she needs to get that to you.  I think she was probably 
overwhelmed getting ready for this QRA meeting in Brussels, but she'll get it to you. 
 
MS. FIUME:  Then the other point was that if we go with the lemon peel oils based on the frequency of use of the citrus fruit 
extract, if we were looking at prioritization, that number would put it back on our prioritization list probably for next year.  
So even if we're taking it one at a time, it should fit back into our prioritization list. 
 
DR. BELSITO:  Yeah, but I think that we need to see what's going to happen before we waste a huge amount of writers' time 
trying to do -- even if both of them were on the priority list, I would say since we've already looked at some of the data and 
we're having issues with it, let's deal with one first and see how it goes and see how much data we can get from industry, how 
much data -- we heard from Bart that trying to get composition on these things was difficult.  If we can't get good 
composition information on the stuff that's out there that's really being used, how far down are we going to be able to drill 
into this?  Not very far.  Then we're going to know, fine, we'll review them.  But hey guys, we're going to find them all 
insufficient. 
 
MS. FIUME:  And so that will even within the table will go out to industry that we need composition data? 
 
DR. BRESLAWEC:  We are completely prepared to say we are not able to defend this list of ingredients, completely 
prepared to say that.  What we want to try to avoid is going out for a million ingredients where some of them have 500 uses 
and the majority of them don't even have composition information.  We'd like to be able to provide you real information that 
you can use in an assessment. 
 
DR. HELDRETH:  So if we're going to go for the peel oils and temporarily hold up on the rest of the ingredients in here, 
wouldn't that just be the next cycle where you'll see the peel oils come back as a report, and we'll hold up on the other ones as 
a separate report once we see how the peel oils turn out instead of tabling it? 
 
DR. SNYDER:  Again, the peel oils as long as they're not -- there's 448 uses and 447 of them are fragrance because then all 
of a sudden it's different.  We just need to know that. 
 
DR. BELSITO:  Yeah, I mean we need to know which ones we eliminate and if we're eliminating most of them, then I would 
move to fruit extracts as a group, okay?  That was my point. 
 
DR. EISENMANN:  See, rather than continuing this report, it'd be nice to see an SLR done on the peel oils and a 60-day 
comment period on the SLR before you see it rather than moving it on and having a report at the next meeting. 
 
DR. BELSITO:  So what do we say?  That this report is closed?  It's off the table and we've decided to issue a new SLR?  Is 
that how -- I mean I don't know the rules. 
 
MS. BURNETT:  Well, I will let you know that the lemon peel oil is not in the list of potentially only fragrance that I came 
up with. 
 
DR. BELSITO:  Right. 
 
MS. BURNETT:  So, there's a potential that there are other uses for that one that's not in my -- 
 
DR. LIEBLER:  Skin conditioner.  You can always count on skin conditioning. 
 
DR. SNYDER:  I was actually waiting for Dan for his comment.  He really wants the line to go into the coconut report. 
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DR. LIEBLER:  But that wouldn't have been my comment. 
 
DR. BRESLAWEC:  At least all of the peel oils are used as fragrance, but not just fragrance. 
 
MS. BURNETT:  It took me nine months.  We've searched the data.  So we can issue another SLR, but there won't be much 
added from the published literature. 
 
DR. BELSITO:  That's fine and then we go insufficient. 
 
MS. FIUME:  And it would ultimately be -- rather than go back to the SLR stage and backtrack that far, if we provided a list 
of what will be in that report, would that --  
 
DR. BELSITO:  I don't think -- I don't know -- I've never concentrated on the rules and regulations.  I'm not the chair.  I'm 
not the head of CIR.  Whatever we need to do to get rid of this report as a group and start a new report that we've now 
decided the way to group citrus is by oils, waxes, peels.  And the first one we want to do are the peel oils, assuming they have 
other than fragrance use.  And it appears that the high volume of the lemon peel oil does, so that will be the driver.  We want 
to see what happens when we look at citrus peel oils, what kind of data we've got.  And if we're not getting sufficient data on 
those, then I suspect as we go down the entire citrus category, it will be one insufficient after the other.  But that's fine. 
 
DR. LIEBLER:  So perhaps the easiest way to do it is just to delete everything from the report except for the peel oils. 
 
DR. BELSITO:  That's fine. 
 
DR. LIEBLER:  That way you don't have to go back -- you get to use the work you've already done.  We can talk, but we're 
not tabling it.  And we leave all the rest of that stuff to work on in subsequent reports. 
 
DR. BRESLAWEC:  Thought I knew what you were going to say, which is delete everything but the peel oils and put them 
in one report and then take the fruit extracts and put them in another report. 
 
DR. BELSITO:  Yeah, that makes sense, too. 
 
MS. FIUME:  This isn't being thrown away.  I just meant rather than go back out for an SLR and start the whole process all 
over again -- 
 
DR. LIEBLER:  Right, because you've done that.  It's not going to get any better, right. 
 
DR. BELSITO:  So we're just going to break up this report into separate reports based on peel oils, fruit extracts, waxes, you 
get the general drift.  So there will be five or six new things coming out of this. 
 
DR. SNYDER:  Essential oils. 
 
DR. BELSITO:  And the next report we want to see is the peel oils. 
 
DR. HELDRETH:  And we'll let the conclusion and how that goes determine which one you see next after that. 
 
DR. BELSITO:  Yeah, I mean -- well, I think the next highest volume of use is fruit extracts.  That would be the next one 
we'd want to see.  But if we can't come to some type of safety conclusion with the data from peel oils, the chances of us 
coming to a safety conclusion on anything below that is going to be minimal because even though they may have 
nonfragrance uses, I suspect we're going to get a lot of data from RIFM on these.  And if the data we get from RIFM can't 
support their safe use other than as fragrances, then we really have issues for everything else. 
 
DR. SNYDER:  And it still addresses why we put it on the priority list because we're still capturing the uses. 
 
DR. BELSITO:  Okay, have we killed this?  Everyone happy with our decision?  Any comments? 
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Marks’ Team 
DR. MARKS:  Okay.  Next.  Citrus.  So, that's easy.  We can just table that.  So, this is the first review.  There are just 
slightly under 200 ingredients.  Some are fragrances and will be deleted in the future.  In 2010, the CIR Expert Panel issued a 
report that lime, orange, and grapefruit oils are safe.  I'd ask Tom and Rons are the ingredients okay, but I might prior to that 
ask the Council.  So, Jay, if you want to speak to recommending separate reports for each species.  Start with citrus lemons 
since it has the highest use.  And, actually I had Halyna please comment, but it's going to be Jay. 
 
DR. ANSELL:  Yes.  I suspect Halyna would is commenting on the other side.  I think there's some confusion between a 
report and a family.  It's quite possible to have a report which addresses multiple families, but each of the members of the 
family, each of the data points on a member of the family should form the safety conclusion of all members of those families. 
 
And, what we see in these reports, like the sulfate report this morning and like the citrus report is that it's a mix and match of 
a whole series of different materials. Some of the data points informs some members but -- are informative of some members 
of the family but not all members of the family, and that we think specific to the citrus report here that we really need to 
figure out what the appropriate grouping is so that each of the data points under that grouping can be used for all the 
members of that grouping.  And, the report as currently organized simply doesn't allow that. 
 
I also would like to point out that this, as I did this morning -- this is really, really very important to us.  The ability to use 
computational approaches to assess these materials that not every question can be answered or should be answered by an 
animal study, so we feel that getting these reports right, defining the families correctly, is really critical to the underpinning 
of the credibility of the whole process. 
 
And so we really would like the staff to go back and to take a look at the groupings and to provide some positive statement as 
to why they've been formed in the way they have, not a negative statement that they -- I don't have the negative statement 
written down, but just because.  So, we would like to see a much more robust discussion of why the families were formed, 
even if they are addressed within a single report. 
 
DR. MARKS:  Rons?  Tom? 
 
DR. SHANK:  I felt that the report should be split in two individual species.  For many reasons, there are all kinds of 
differences between the citrus species, and even within one species you have complexity.  We say orange, but do you mean a 
Valencia orange, a navel orange, a Mandarin orange, a blood orange, et cetera?  Same thing for limes.  Same thing for all of 
them.  So, it got more complicated, I thought, than could be handled as a single report.  If we keep it in a single report, then I 
have a suggestion for splitting the report, within one report three different groups. 
 
DR. ANSELL:  We're thinking fragrances and flavors, maybe waxes, essential oils grouped together.  How are we going to 
address the non-edible versus the edible citruses? 
 
DR. SHANK:  Well, if we keep it one report, then I would separate it into GRAS ingredients and non-GRAS ingredients, and 
then within the non-GRAS, rinse-offs and leave-ons.  That would make it a little easier to handle, but I like just orange by 
itself, lying by itself, et cetera. 
 
Certainly with the discussion we just had on tea products and on rosemary, it seems like if we start including multiple species 
then it really becomes more complex and the report becomes, I think, much more difficult.  Come to specific conclusions that 
aren't a conclusion which has lots of mixed results, so to speak. 
 
DR. ANSELL:  It may or may not, but there's certainly nothing in this report which would allow us to support that 
conclusion, you know.  It's quite possible a thoughtful analysis will show that all the lemonenes are consistent enough, but 
they all contribute to the assessment.  But, it just isn't here. 
 
DR. MARKS:  So, how should we -- Tom and Ron Hill, do you like going into the species and do it that way?  The results of 
all those -- she's not here to comment.  Anne Marie Api, from RIFM, also commented on feeling that using species is the way 
to approach this.  Go ahead, Jay. 
 
DR. ANSELL:  Well, I actually think the staff had a good suggestion in their own, although they thought it was industry's 
responsibility, but, to provide the panel with a comprehensive report, CIR suggests that a complete component and property 
profiles, in addition to relevant tox data, be provided by the cosmetics industry for these ingredients in accordance with the 
guidelines presented by the cosmetic industry for assessing botanical ingredients.  So, I think the structures (inaudible) we 
just think that that, at this stage, should have been a staff responsibility. 

 

Distributed for comment only -- do not cite or quote 
 



DR. HILL:  Because, I'm thinking along different lines, which is not necessarily separate by species but separate all the peel 
extracts, all the leaf oils, so that we're getting comparable preparations.  And, then if we have some idea about constituents, 
then read-across from me becomes much more reasonable, because ultimately we're looking at constituents of concern, which 
there may not be any in any of these, but if we had, it may be that they're quite similar between lime and orange and lemon 
and grapefruit for peel extract.  And, it might be that they're quite similar between lime and orange and varies species of 
oranges in leaf oil. 
 
I think if we get, you know -- I feel like I'm the separation person, but I was perfectly comfortable with 400 and some 
vegetable oils, because what we had in that was constituent breakdown and we could do read-across, and we knew when we 
had toxicology studies this, this, and this, that we could include all the rest, and we knew exactly what the tox data was being 
generated on with ranges and a coherent body of data.  So, I don't know what that would look like, but ultimately chemicals 
and mixtures of chemicals is what we're trying to -- and what are the concentrations and how did they get into the body, 
right? 
 
DR. MARKS:  Actually, my concern wasn't how they get in but what their phototoxic effect would be, and there was only 
two really, oil of bergamot and lime, which I was most concerned about. 
 
DR. SLAGA:  Yeah, but they didn't show (inaudible). 
 
DR. MARKS:  Oh, yeah.  There's concern. 
 
SPEAKER:  Low concentrations (inaudible). 
 
DR. SLAGA:  There's a table that shows it. 
 
DR. MARKS:  But, anyway, let's get -- Tom, you were going to comment about how to approach this large group of 
ingredients, this 198 ingredients.  So, we have one approach with species.  Another approach essentially looking at the plant 
(inaudible) perhaps, everything that's derived from the peel or whatever.  Tom, what's your sense?  Which way would you 
want to go? 
 
DR. HILL:  Well, the reason I was thinking along the lines of -- is that the kinds of processes that you use to prepare an oil 
from a leaf for example are going to collect a certain kind of molecule, whereas another type of extraction process used on 
pulp is going to get a whole different group of molecules than in terms of, like I say, any read-acrossed.  To me, it makes 
sense to have like versus like from a chemical constituent point of view, but if you're just looking at maybe only three things 
out of all of this, pull out the constituents of concern, keep them all in there, figure out how all of those relate to that. 
 
DR. BOYER:  And, if I could add a little bit of information to that.  RIFM actually separates these by species, by plant part, 
and also by extraction process, and there's a lot of information out there in the literature, but it doesn't necessarily apply to 
what is in the cosmetic ingredients.  I think that's one of our biggest problems in getting a hold of that information.  It's our 
position at this point that this is information that we can obtain only from industry reliably. 
 
DR. MARKS:  So, Ivan, how would you approach it then as a toxicologist?  Would you have a big lump, all 198, or do you 
like the idea of taking smaller bites out of this group of citrus -- 
 
DR. BOYER:  Well, I think, again, RIFM's approach is a pretty good one.  They have a tiered approach.  You start with the 
whole ingredient, and if you have the information, the patch testing results and so forth and they chose nothing, you've got 
genotoxicity studies that have been performed on the whole ingredient, and there's no concern there, then you're in the clear.   
 
Once you find that there's a flag or if you don't have sufficient information in one way or another, the next tier would be to 
look at specific components.  And, there, of course, we're going to need the information, the data about just what are the 
constituents present in specific extracts from a specific plant part of a specific species.  So, that's the point where you'd want 
to break it up. 
 
DR. MARKS:  So, Tom? 
 
DR. SLAGA:  I mean, the really big concern here is usually with -- and as Ron brought up, with the peel, some of the 
oils -- the peel is -- actually it is.  Some people eat it.  They make marmalade and things out of it, so, but --  
 
DR. HILL:  I eat it quite a bit, but I also trust my liver to do it's thing in my digestive tract before whatever gets in my body.  
My liver should bake glucuronides very efficiently and then my skin doesn't do that. 
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DR. SLAGA:  On the one hand, if you look -- these are all related and a lot of variations here are man-made.  You know, a 
tangerine is not natural.  It was made, right, from an orange, wasn't it?  Californians should know that. 
 
DR. SHANK:  A tangelo is a hybrid.  A tangerine, I think, is an honest species. 
 
DR. SLAGA:  Honest, wild.  Yeah. 
 
DR. MARKS:  So, let's get -- I think we need to get back to do we want to continue the approach at looking all 198 or take 
these in smaller bites and the smaller bites being by species.  So, we'd look at, as was suggested in the PCPC letter, start with 
citrus lemon since that is the most used. 
 
DR. SLAGA:  What if we find later that there is a lot similarity?  Do we bring them back together? 
 
MS. BURNETT:  I'm not throwing anything away, so I can cut it, dice it, but things are going to be saved and stored.  So, just 
be kind and not do it too many different times.  (Laughter) 
 
DR. MARKS:  So, panel members, a suggestion was made to table it by Council and then to go back and look at it in smaller 
groups based on species. 
 
DR. ANSELL:  I think the more precisely is we would like to table it and come back with a much more robust discussion as 
to how it's been organized.  I wouldn't at this point, pre-judge.  Pre-judge it -- I think it would be very difficult.  There's a lot 
of data in here.  I mean, it's quite extensive, but then to go through and have all this breakdown of ingredients across all the 
different species and the way it's been sliced and diced and then just dump it in and say all data points are relevant to every 
one of the ingredients is, we think, insufficient. 
 
And, a lot of this stuff has been thought about.  I mean, we had a very good discussion of a number of different ways of doing 
it.  I'd like to have seen a discussion as to why one of those was better.  I mean, even in the sulfates this morning, you know, 
Ron, you had done that thinking already and had already divided it into soluble and insolubles.  I mean, even that discussion 
would have helped it form the formation of an appropriate family more than it currently appears in the reports. 
 
DR. MARKS:  Well, actually, Ron Shank had already done that thaw process.  You have, what, GRAS not GRAS, and then 
what was your third group. 
 
DR. SHANK:  GRAS, non-GRAS, minimum (inaudible) non-GRAS was good between rinse-off and leave-on. 
 
MS. FIUME:  Just as the CIR staff and the writers -- the one thing, regardless of what the outcome is tomorrow, what we do 
request, and, Jay, you had touched on it on your memo about the constituent data, is, I think we know the cosmetics are 
different than maybe what we do find in nature.  So, as part of this as we go forward, as the writers, we do believe we really 
need the constituent information, either a certificate of analysis from a supplier or something on the specific cosmetic 
ingredient based on extraction in order to be able to complete this document, no matter how it's sliced, diced, or not.  So, just 
as we got forward, that's one thing that we see as needed. 
 
DR. ANSELL:  There's nothing in our suggestion which shortcuts any of these elements.  It's just really focusing on that very 
first step and our discomfort over the last year or so in how these families are being formed.  It doesn't suggest that things 
won't go insufficient, you know, that we will be able to answer all the questions.  We just feel very concerned that it's totally 
opaque as to how these families are formed and that we'd like to see a much more robust discussion as to why these are being 
reviewed in the way they are, so that we feel much more comfortable that all the data within a family supports all of the 
members. 
 
DR. MARKS:  So, Ron, Ron, and Tom, do you want to -- perhaps we'll be seconding a motion tomorrow that we table this to 
review individual species versus GRAS/not- GRAS, go back in how do we approach this group of citrus- derived ingredients, 
because we need to have some sort of direction here in terms of what do we as a team want to recommend. 
 
I must say, when I looked over and I was concerned about the phototoxic effects, there were mixed results of that as you went 
through, and lemon and orange oil -- we had results, the ones I was concerned about, with oil of bergamot and lime, I didn't 
see any.  I may have overlooked it, but I didn't see any data on the phototoxicity, and they're the ones I'm concerned about 
clinically.  So, I couldn't set limits.  That would be an insufficient, so I would be going through sort of mix/match, and it 
would be a lot easier on citrus lemon to say, okay, that species and all the components are okay.  I kind of like the species 
approach, actually. 
 
Now, you aren't going to throw your data away.  We hear Christina. 
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MS. BURNETT:  I'm sorry? 
 
DR. MARKS:  You aren't going to throw -- you're going to have that saved as citrus-derived and be able to pull it out.  Yeah, 
you may get frustrated in 5 or 8 years as we approach the last one of these, saying let's re-group it all together.  (Laughter)  
Okay.  So, I'm going to move forward with this table of review, individual species versus GRAS/not GRAS.  We'll see what 
the discussion leads to tomorrow.  One of the conclusions I had, just again, sort of a preview of possible conclusion could be 
formulate to be not phototoxic. 
 
DR. BERGFELD:  That would be new.  (Laughter) That's new. 
 
DR. MARKS:  Well, we went from non-irritating to non-sensitizing.  Now, I think we could move on to phototoxic. 
 
DR. SHANK:  Just don't -- 
 
DR. MARKS:  That would solve all the issues in my mind of -- it would put the onus on the manufacturer to have tested their 
product, before it went out, to be non- phototoxic. 
 
DR. SHANK:  Just don't let this lead to eventually when formulated to have no toxicological concerns. 
(Laughter) 

 
DR. MARKS:  Ron Shank, I was hoping you would -- this is sort of the slippery slope, huh?  (Laughter)  Okay.  This was 
really, I thought, a good discussion.  I know we didn't come to a definitive conclusion, but we'll see what we come to 
tomorrow.  We have some options, and it also gives us overnight to think a bit more about it, all of what you were talking 
about, Jay. 
 
MS. BURNETT:  And, just a note, I don't know if you said it clearly in any transmission since the report went out, but RIFM 
is supposed to provide us with the list of fragrance-only ingredients, hopefully, by the end of March, so that we will know for 
sure what ingredients are not under our purview. 
 
DR. MARKS:  This I found -- I'm not sure -- was it put on over lunchtime?  I didn't look at it.  Is there anything in here that 
we should be addressing?  Nice, very good images.  I love the images. 
 
MS. BURNETT:  It came from RIFM.  It was with the letter that Dr Api sent.  I just didn't include it in the package 
originally, and, if anything, it does clarify what the unknown bigarade petitgrain oil was.  We had no idea what that was, and 
that kind of answers our question. 
 
DR. MARKS:  Okay.  Any other comments about the citrus-derived ingredients?   
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Full Panel Meeting 
DR. BERGFELD:  Then moving on to another big group, Dr. Belsito on citrus. 
 
DR. BELSITO:  Yeah.  So none of us could wrap our hands around this and it just creates great dilemmas.  And so we felt 
that we cannot do citrus as a family.  And in fact, in particular, we may need to kick lime out of the family.  But we went 
around as to what is the logical breakup for these? 
 
So we saw that citrus peel oils were the most frequently used of all the various citrus parts, and if the RIFM assures us that 
they're just fragrance ingredients and we don't need to review them, then the next most frequently used part would be fruit 
extracts. 
 
So our recommendation would be let's take one baby step to try and wrap our hands and feet around this citrus group and 
look at citrus peel oils, assuming they're not only fragrance ingredients first, see how that works for this entire citrus family in 
terms of ability to get compositions, et cetera, and that will give us some sense since these are the high users-- that's where 
the data should be, hopefully-- how to proceed with the rest of the group. 
 
So we want to split up these reports into multiple reports.  The first one, either citrus peel oil if there are other than fragrance 
uses.  If there are only fragrance uses for the peel oils then it would be the fruit extracts we would look at first. 
 
DR. BERGFELD:  Dr. Marks, do you want to comment? 
 
DR. MARKS:  We also had difficulty on how to divide this group up.  We agree it was too large.  And so we felt we needed 
to table the discussion of these ingredients.  We were actually waiting to see how you were going to divide it up so we could 
react to that.  We wondered whether or not, as was suggested in the Council letter, to do individual species, or if we didn't do 
that, Dr. Shank had an interesting approach of doing one group of GRAS, or divide them up in a report like GRAS/not 
GRAS, and then split the rinse-off and the leave-ons for the not GRAS ingredients.  So that was an interesting approach to 
this. 
 
I like the idea of taking, as you said, Don, the baby steps, and we certain can move forward with looking at, as far as a 
portion of the fruit and see where that takes us and we may come back to a different way of grouping these ingredients.  But 
at least that's a start. 
 
And Christina assures us she's going to keep all her data so she can pull it out instantly when we rearrange the "deck of 
cards," so to speak. 
 
DR. BERGFELD:  So I just consulted with Lillian.  So we would have to table this to allow it to be divided. 
 
DR. MARKS:  Unless it's in a motion.  I could move -- yeah. 
 
DR. BERGFELD:  There is no motion, I don't believe. 
 
Did you have a motion? 
 
DR. BELSITO:  No. 
 
DR. BERGFELD:  You were just discussing it? 
 
DR. BELSITO:  No, I was just saying I don't know the proper CIR procedures to do this, but this report is, in my view, going 
to disappear and be broken up into a number of smaller reports.  The exact way they're broken up, our suggestion, again, was 
to go with a highest volume of use, which was a peel oil.  If there are other than fragrance uses, which we believe there are, 
and see how that goes because a lot of these are not used, and when we start drilling down into them we may start finding as 
we move down the volume of use -- well, first of all, do the highest volume of use and then see where the rest of them 
prioritize out. 
 
DR. BERGFELD:  Ron Shank, do you want to comment? 
 
DR. SHANK:  No, that's fine with me.  And Dr. Hill had recommended the same approach by the pieces of the fruit rather 
than splitting it by species or splitting it by GRAS versus non GRAS.  So I'm happy with your proposal. 
 
DR. BERGFELD:  So I'll entertain a motion to table. 
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Dr. SNYDER:  Second. 
 
MS. BURNETT:  I just want to go on record before discussion stops. 
 
DR. BERGFELD:  Yes. 
 
MS. BURNETT:  We just want to make sure for our marching orders because we want to make sure it's clear.  We are going 
to go ahead and divide this into peel oils.  If peel oils come back mainly as fragrances, we will not be reviewing peel oils.  
We'll go ahead and move to extracts. 
 
DR. BELSITO:  Fruit extracts. 
 
MS. BURNETT:  Fruit extracts.  And then after that we'll see how that goes and then move on.  Just, we want to make sure 
we have this. 
 
DR. BELSITO:  One step at a time until we see how it's going. 
 
MS. BURNETT:  We don't want to be -- staff doesn't want to be in limbo trying to figure out how to work. 
 
DR. HILL:  But I heard you say mainly just fragrances.  We're talking only as fragrances. 
 
MS. BURNETT:  I meant -- 
 
DR. HILL:  Okay.  I was just making sure. 
 
MS. BURNETT:  -- if the majority of the peel oils turn out to be only used as fragrances. 
 
DR. BERGFELD:  Did I hear a motion to table?  I sort of heard it from Marks, but I had a second over here with Don. 
 
Okay.  Call the vote then to table.  Unanimous.  Ron Hill? 
 
DR. HILL:  Yes. 
 
DR. BERGFELD:  Okay.  Unanimous. (Motion passed) 
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ABSTRACT 
The Cosmetic Ingredient Review (CIR) Expert Panel (Panel) assessed the safety of 80 Citrus fruit-derived 
ingredients, which are frequently reported to function in cosmetics as fragrances and/or skin conditioning agents.  
The Panel reviewed the available data to determine the safety of these ingredients.  Because final product 
formulations may contain multiple botanicals, each containing similar constituents of concern, formulators are 
advised to be aware of these constituents and to avoid reaching levels that may be hazardous to consumers.  Industry 
should use good manufacturing practices to limit impurities that could be present in botanical ingredients. The Panel 
concluded that these ingredients are safe for use in both rinse-off and leave-on cosmetic products when formulated 
to be non-sensitizing and non-irritating, provided that leave-on products do not contain more than 0.0015% (15 
ppm) 5-methoxypsoralen (5-MOP). 

 

INTRODUCTION 
Citrus fruit-derived ingredients are widely used in cosmetics, and are most frequently reported to function 

in cosmetics as fragrances and/or skin conditioning agents (Table 1).1  This report assesses the safety of the 
following 80 Citrus fruit-derived ingredients: 

 
citrus aurantifolia (lime)/citrus limon (lemon) 
fruit water 
citrus aurantifolia (lime) fruit 
citrus aurantifolia (lime) fruit extract 
citrus aurantifolia (lime) fruit water 
citrus aurantifolia (lime) juice 
citrus aurantium amara (bitter orange) fruit 
extract 
citrus aurantium amara (bitter orange) fruit juice 
extract 
citrus aurantium bergamia (bergamot) fruit 
extract  
citrus aurantium bergamia (bergamot) fruit water 
citrus aurantium dulcis (orange) fruit extract 
citrus aurantium dulcis (orange) fruit powder 
citrus aurantium dulcis (orange) fruit water 
citrus aurantium dulcis (orange) juice 
citrus aurantium sinensis (orange) fiber 
citrus clementina fruit extract 
citrus clementina juice 
citrus depressa fruit extract 
citrus depressa fruit water 
citrus glauca fruit extract  
citrus grandis (grapefruit) fruit extract 
citrus grandis (grapefruit) fruit/peel water 
citrus grandis (grapefruit) fruit water 
citrus grandis (grapefruit) juice 
citrus grandis/paradisi fruit water 
citrus hassaku fruit extract 
citrus hassaku/natsudaidai fruit juice 
citrus hassaku/natsudaidai fruit powder 
citrus iyo fruit extract 
citrus iyo fruit water 
citrus jabara juice 
citrus japonica fruit extract 
citrus junos fruit extract 
citrus junos fruit juice 
citrus junos fruit oil 
citrus junos fruit powder 

citrus junos fruit water 
citrus limon (lemon) fruit extract  
citrus limon (lemon) fruit oil 
citrus limon (lemon) fruit powder 
citrus limon (lemon) fruit water 
citrus limon (lemon) juice  
citrus limon (lemon) juice extract  
citrus limon (lemon) juice powder 
citrus madurensis fruit extract 
citrus madurensis fruit juice 
citrus medica vulgaris fruit extract  
citrus nobilis (mandarin orange) fruit extract 
citrus nobilis (mandarin orange) fruit juice 
citrus paradisi (grapefruit) fruit extract  
citrus paradisi (grapefruit) fruit water 
citrus paradisi (grapefruit) juice 
citrus reticulata (tangerine) fruit 
citrus reticulata (tangerine) fruit extract 
citrus reticulata (tangerine) fruit water 
citrus shunkokan fruit extract 
citrus sinensis (orange) fruit extract 
citrus sinensis (orange) fruit water 
citrus sphaerocarpa fruit juice 
citrus sudachi fruit extract 
citrus sudachi fruit juice 
citrus tachibana/reticulata fruit juice 
citrus tamurana fruit extract 
citrus tangelo fruit juice 
citrus tangelo fruit powder 
citrus tangerina (tangerine) fruit 
citrus tangerina (tangerine) fruit water 
citrus tankan fruit extract 
citrus tankan fruit water 
citrus unshiu/citrus reticulata/citrus iyo fruit 
water 
citrus unshiu fruit extract 
citrus unshiu fruit juice 
citrus unshiu fruit juice ferment extract filtrate 
citrus unshiu fruit oil 
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citrus unshiu fruit powder 
citrus unshiu fruit water 
citrus unshiu/sinensis/reticulata fruit extract 
defatted citrus unshiu fruit 

hydrolyzed citrus aurantium dulcis fruit extract 
microcitrus australasica fruit extract 
microcitrus australis fruit extract 

 
The Panel has reviewed previously the safety of Citrus-derived peel oils and concluded that 14 Citrus-derived peel 

oil ingredients are safe for use in both rinse-off and leave-on cosmetic products when formulated to be non-sensitizing and 
non-irritating, provided that leave-on products do not contain more than 0.0015% (15 ppm) 5-methoxypsoralen (5-MOP).2 

The Citrus fruits that are used to derive the ingredients described in this safety assessment are used as food. The 
U.S. Food and Drug Administration (FDA) determined that the use of Citrus fruits as direct food substances is generally 
recognized as safe (GRAS).  Additionally, essential oils, oleoresins (solvent-free), and natural extracts (including distillates) 
derived from some Citrus fruits are GRAS for their intended use in foods for human and animal consumption.  Daily 
consumption of these GRAS foods would result in much larger systemic exposures than what is expected from use in 
cosmetic products, even if there was 100% absorption.  Thus, the systemic toxicity potential of Citrus fruit-derived 
ingredients via oral exposure is not addressed further in this report. The primary focus of the safety assessment is the review 
of safety based on topical exposure. 

The CIR does not review ingredients that function only as fragrance ingredients because, as fragrances, the safety of 
these ingredients falls under the purview of the Research Institute for Fragrance Materials (RIFM).  Four of the Citrus-
derived fruit ingredients in this report function only as fragrance ingredients, according to the International Cosmetic 
Ingredient Dictionary and Handbook (see Table 2).1  However, according to personal communications with RIFM in March 
2015, these ingredients were not included in their review process, thus CIR is reviewing the safety of these ingredients. 

Botanicals, such as Citrus ingredients, contain hundreds of constituents, some of which have the potential to cause 
toxic effects.  For example, bergapten (aka 5-methoxypsoralen or 5-MOP) is a naturally-occurring phototoxic 
furanocoumarin (psoralen) in Citrus fruits.  In this assessment, CIR is reviewing the potential toxicity of each Citrus fruit-
derived ingredient as a whole, complex substance.  Except for specific constituents of concern that the Panel has identified, 
CIR is not reviewing the potential toxicity of the individual constituents of the Citrus fruits from which the ingredients in this 
report are derived.  

Note:  In many of the published studies included in this assessment, the information provided is not sufficient to 
determine how well the substance being tested represents the cosmetic ingredient.  In this safety assessment, if a substance 
tested in a study is not clearly a cosmetic ingredient, because of lack of information on the genus and species from which the 
substance was derived and/or the method of extraction used, the test substance will be referred to by a common name (e.g. 
lemon juice). If the substance is clearly a cosmetic ingredient, the International Nomenclature of Cosmetic Ingredients (INCI) 
name will be used (e.g. “citrus limon (lemon) juice”).  Additionally, some inconsistencies were noted in both taxonomic and 
INCI naming conventions. For example, this report includes the sweet orange ingredient described as citrus aurantium dulcis 
(orange) in the International Cosmetic Ingredient Dictionary and Handbook.1  In contrast, most of the published literature 
and Food and Drug Administration’s Voluntary Cosmetic Registration Program (VCRP) refer to this ingredient as citrus 
sinensis (sweet orange).  Another example of a naming inconsistency is citrus grandis (grapefruit); Citrus grandis is generally 
considered a name for a pummelo, which may also be referred to as Citrus maxima.  Citrus paradisi appears to be the more 
widely accepted nomenclature for grapefruit.  The INCI Committee of the Personal Care Products Council (Council) is 
working to correct some of these inconsistencies.  The genus species names associated with the ingredient names designated 
by the INCI Committee are listed in Table 3. 3 

 

CHEMISTRY 
The definitions and functions of the Citrus fruit-derived ingredients included in this report are provided in Table 1.  

In some cases, the definition provides insight on the method(s) of manufacture. It should be noted that the term “water” in 
Citrus waters refers to the water soluble fraction of the condensate from steam distillation of the plant parts of interest.  
Essential oils are the hydrophobic, liquid, volatile aroma compounds in the insoluble condensate fraction.  The essential oils 
are typically small molecules, but their chemical structures can vary rather widely.  Fixed oils, on the other hand are 
hydrophobic, nonvolatile, fatty compounds from plants, animals or algae.  These are primarily composed of glycerides, and 
to some extent, free fatty acids. Constituents of these Citrus-derived ingredients may include both oil types.  The volatile 
nature of essential oils makes them more likely to be useful as fragrances, but that does not necessitate that fragrance is their 
only function.   

 
Chemical and Physical Properties 

The available chemical and physical properties of some Citrus fruit extracts sold to the cosmetics industry are found 
in Table 4. 
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Method of Manufacturing 
Figure 1 is a generic representation of the method of manufacturing for Citrus fruit waters. Figures 2 and 3 are the 

manufacturing flow charts provided by suppliers of citrus nobilis (mandarin orange) fruit extract and citrus grandis 
(grapefruit) fruit extract. 

A supplier reports that hydrolyzed citrus aurantium dulcis (orange) fruit is produced by solubilization of Citrus 
aurantium dulcis fruit in water, followed by enzymatic hydrolysis, separation of soluble and insoluble phases, filtration, and 
sterilizing filtration.4  Another supplier reports that citrus junos fruit extract is produced by extracting the dried raw fruit with 
50% vol. ethanolic solution, filtering, allowing sedimentation before adjusting the product and packaging.5 
 

Constituents/Composition 
The Citrus fruit-derived ingredients are complex botanicals composed of numerous constituents; there is great 

variation among Citrus species and cultivars because of frequent bud mutations, interspecific and intergeneric hybridization, 
and apoximis (i.e., one or more of several types of asexual reproduction).6  The composition of  Citrus fruits will vary based 
on the location where the plant is grown, the maturity of the plant, and storage conditions.7  The method of extraction will 
also affect the compositions of the ingredients. Table 5 lists Citrus constituents that are established contact allergens, 
according to the European Commission’s Scientific Committee on Consumer Safety (SCCS).8  Table 6 describes the 
cosmetics allergens certificates for some Citrus fruit waters and fruit extracts. Table 7 presents the constituents, composition, 
and impurities of some Citrus fruit extract products.  Table 8 presents the constituents and extraction methods of bitter orange 
fruits and juices.  Table 9 describes general constituent data on Citrus fruit (non-cosmetic grade). 

 

USE 
Cosmetic 

The safety of these cosmetic ingredients is evaluated on the basis of the expected use in cosmetics.  The Panel 
utilizes data received from the FDA and the cosmetics industry in determining safety.   The data received from the FDA are 
those it collects from manufacturers on the use of individual ingredients in cosmetics by cosmetic product category in its 
VCRP, and those from the cosmetic industry are submitted in response to a survey of the maximum reported use 
concentrations by category conducted by the Council. 

According to the 2015 VCRP data, citrus limon (lemon) fruit extract has the most reported uses of the ingredients in 
this report in cosmetic products, with a total of 571; more than half of the uses are in leave-on skin care preparations (Table 
10).9 Citrus aurantium amara (bitter orange) fruit extract has the second greatest number of overall uses reported, with a total 
of 295; more than half of those uses also are in leave-on skin care preparations. The results of the concentration of use survey 
conducted in 2013 by the Council indicate citrus aurantium dulcis (orange) fruit water has the highest reported maximum 
concentration of use; it is used at up to 19% in paste masks and mud packs.10  Citrus grandis (grapefruit) fruit extract had the 
second highest reported maximum concentration of use; it is used at up to 15% in face and neck products.  Most of the use 
concentrations that were reported for the other Citrus fruit ingredients were much lower than these two ingredients. 

In some cases, reports of uses were received from the VCRP, but no concentration of use data were provided.  For 
example, citrus medica vulgaris fruit extract is reported to be used in 11 formulations, but no use concentration data were 
available.  In other cases, no reported uses were reported to the VCRP, but a maximum use concentration was provided in the 
industry survey.  For example, citrus japonica fruit extract was not reported in the VCRP database to be in use, but the 
industry survey indicated that it is used in non-coloring hair conditioners at up to 0.0038%.  It should be presumed that citrus 
japonica fruit extract is used in at least one cosmetic formulation. 

Table 11 lists all Citrus fruit-derived ingredients not indicated to be in use based on the VCRP data or the results of 
the Council concentration of use survey.   

Some of these ingredients may be used in products that can be incidentally ingested or come into contact with 
mucous membranes.  For example, citrus limon (lemon) fruit extract is used at 0.03% in lipstick and citrus aurantifolia (lime) 
fruit extract is used at 0.2% in personal cleanliness products.  Additionally, some of these ingredients were reported to be 
used in hair sprays and body and hand sprays and could possibly be inhaled. For example, citrus nobilis (mandarin orange) 
fruit extract was reported to be used in body and hand sprays at a maximum concentration of 0.0075%.  In practice, 95% to 
99% of the droplets/particles released from cosmetic sprays have aerodynamic equivalent diameters >10 µm, with propellant 
sprays yielding a greater fraction of droplets/particles below 10 µm compared with pump sprays.11-14 Therefore, most 
droplets/particles incidentally inhaled from cosmetic sprays would be deposited in the nasopharyngeal and bronchial regions 
and would not be respirable (i.e., they would not enter the lungs) to any appreciable amount.12,13   

Under the rules governing cosmetic products in the European Union, Citrus-derived ingredients must have a 
furocoumarin content below 1 mg/kg in sun-protection products and in bronzing products.15  The International Fragrance 
Association (IFRA) has issued standards for Citrus oils and other furocoumarin-containing essential oils.16  Finished products 
that are applied to the skin, excluding rinse-off products like bath preparations and soaps, must not contain more than 
0.0015% or 15 ppm 5-MOP.  This equates to a level of 0.0075% or 75 ppm in a fragrance compound when used at 20% in a 
consumer product that is applied to the skin.  If the level of 5-MOP has not been determined, limits specified for individual 
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oils should be observed, and when such oils are used in combination with other phototoxic constituent containing ingredients, 
the potential for an additive effect should be considered and use levels should be reduced accordingly.   

An IFRA standard also has been issued for 7-methoxycoumarin, which is prohibited for use in fragrance 
compounds.17  Based on established maximum levels of this substance from commercially-available natural sources (like 
essential oils, extracts and absolutes), IFRA has determined that exposure to 7-methoxycoumarin from the use of these oils 
and extracts is acceptable if the level of 7-methoxycoumarin in the finished product does not exceed 100 ppm.   

 
Non-Cosmetic 

The Citrus fruits that are used to derive the ingredients described in this safety assessment are used as food. Per 
21CFR§170.30(c)(1) and (2) and §170.30(c): 

 
“… food ingredients of natural biological origin that has been widely consumed for its nutrient properties in the 
United States prior to January 1, 1958, without known detrimental effects, which is subject only to conventional 
processing as practiced prior to January 1, 1958, and for which no known safety hazard exists, will ordinarily be 
regarded as generally recognized as safe (GRAS) without specific inclusion in 21CFR§182, §184, or §186.1.” 
 
Further…“A substance used in food prior to January 1, 1958, may be GRAS through experience based on its 
common use in food when that use occurred exclusively or primarily outside of the United States if the information 
about the experience establishes that the use of the substance is safe within the meaning of the act (see §170.3(i)). 
Common use in food prior to January 1, 1958, that occurred outside of the United States shall be documented by 
published or other information and shall be corroborated by information from a second, independent source that 
confirms the history and circumstances of use of the substance. The information used to document and to 
corroborate the history and circumstances of use of the substance must be generally available; that is, it must be 
widely available in the country in which the history of use has occurred and readily available to interested qualified 
experts in this country. Persons claiming GRAS status for a substance based on its common use in food outside of 
the United States should obtain U.S. Food and Drug Administration concurrence that the use of the substance is 
GRAS.” 
 
The essential oils, oleoresins (solvent-free), and natural extractives (including distillates) derived from the following 

Citrus fruits are  GRAS for their intended use in foods for human consumption:  Citrus aurantifolia (lime); Citrus aurantium 
(bergamot); Citrus aurantium (bitter orange; the flowers and peel); Citrus limon (lemon); Citrus paradisi (grapefruit); Citrus 
reticulata (tangerine); Citrus reticulata blanco (mandarin); Citrus sinensis (orange; the leaf, flowers, and peel) and Citrus 
peels (species not specified) (21CFR§182.20).  These essential oils, oleoresins (solvent-free), and natural extractives 
(including distillates) of these Citrus fruits are GRAS for their intended use in animal drugs, feeds, and related products 
(21CFR§582.20). 

Essential (or volatile) oils of limes, lemons, grapefruits, bitter oranges, oranges, and tangerines are described as 
flavoring agents in the Food Chemicals Codex, a compendium of internationally recognized standards published by the 
United States Pharmacopeia (USP) for the purity and identity of food ingredients.18   

Citrus aurantium amara (bitter orange) and extracts of its dried fruit and peel have been used in traditional Western 
medicines and in Chinese and Japanese herbal medicines.19 

 

TOXICOLOGICAL STUDIES 
As noted earlier, the Citrus ingredients in this assessment are found in foods, and daily exposures from food use 

would result in a much larger systemic exposure than those from use in cosmetic products.  Essential oils, oleoresins 
(solvent-free), and natural extracts (including distillates) derived from some Citrus fruits are GRAS for their intended use in 
foods for human and animal consumption according to the FDA.  Volatile oils of limes, lemons, grapefruits, bitter oranges, 
oranges, and tangerines are described as flavoring agents in the USP Food Chemicals Codex.  Because the safety of these 
ingredients has been established for foods, and the systemic exposure from foods would be much greater than exposure from 
use of these ingredients in cosmetics, the systemic toxicity potential of these ingredients is not addressed further in this 
report. The primary focus of this safety assessment is on the potential for irritation and sensitization from topical exposure to 
these Citrus ingredients as used in cosmetic products.  

 

GENOTOXICITY 
In Vitro 

Citrus nobilis (mandarin orange) fruit extract in dimethyl sulfoxide was analyzed for mutagenic potential in an 
Ames assay using Salmonella typhimurium strains TA97a, TA98, TA100, TA102, and TA1535, with and without S9 
metabolic activation.20 Concentrations tested were 0.05, 0.1, 0.5, 1.0, and 5.0 mg/plate.  Positive and negative controls 
yielded expected results.  No sign of mutagenicity was observed with or without S9.  The test material was cytotoxic at 5.0 
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mg/plate.  It was concluded that citrus nobilis (mandarin orange) fruit extract was not mutagenic, with or without metabolic 
activation. 

Citrus junos fruit extract (1.2% w/v; ethanol extract) was not mutagenic in an Ames assay using S. typhimurium 
strains TA98, TA100, TA1535, or TA1537 and Escherichia coli strain WP2uvrA.5 No further details were provided. 

 

IRRITATION AND SENSITIZATION 
Ocular Irritation 

Citrus grandis (grapefruit) fruit extract (100% in powder form) was not an ocular irritant in an EpiOcular eye 
irritation test.21  Citrus nobilis (mandarin orange) fruit extract was not an ocular irritant when tested up to 100% in a hen egg 
chorioallantoic membrane assay (HET-CAM).22  Undiluted citrus sinensis (orange) fruit water (0.3 g) also was not an ocular 
irritant in a HET-CAM assay.23 Hydrolyzed citrus aurantium dulcis (orange) fruit extract (8.5%) was slightly irritating when 
tested in 3 New Zealand rabbit eyes according to the method 405 of the Organisation for Economic Co-operation and 
Development (OECD).4   

 
Dermal Irritation and Sensitization 

Dermal irritation and sensitization studies are presented in Table 12.  Citrus grandis (grapefruit) fruit extract (100% 
in powder form) was not a dermal irritant in an vitro study.21  Citrus junos fruit extract (1.2%) was not irritating in a human 
irritation study.5 Citrus junos fruit extract (1.2%) and hydrolyzed citrus aurantium dulcis (orange) fruit extract (8.5%) were 
not dermal irritants or dermal sensitizers in rabbit and guinea pig studies, respectively.4,5  Fruit extracts of citrus aurantium 
bergamia (bergamot) (0.081525% in a lotion), citrus aurantium dulcis (orange) (1.2% in a night moisturizer), citrus limon 
(lemon) (1.2% in a night moisturizer), citrus nobilis (mandarin orange) (1%), and citrus grandis (grapefruit) (0.16% in a 
toner) and fruit waters of citrus aurantium dulcis (orange) (38% in an eye gel) and citrus limon (lemon) (1% in a skin 
cleansing product) were not sensitizing in human repeat insult patch tests (HRIPTs).24-29   

 
Phototoxicity and Photosensitization 

Phototoxicity and photosensitization studies are presented in Table 13.  Phytophotodermatitis was observed in rats 
following exposure to undiluted lemon fruit juice.30  No reactions were observed in human patients exposed to undiluted 
pure, or extracts of, orange mesocarp or fruit.31 

 
Case Reports 

Case reports describing reactions to Citrus-derived ingredients are summarized in Table 14.  Phytophotodermatitis 
was noted in numerous patients exposed to the juices of lemons and limes.32-44  

 

EPIDEMIOLOGY 
The risk of cutaneous malignant melanoma associated with psoralen- rich citrus consumption was analyzed in a 

prospective study using data from the Nurses’ Health Study (63,810 women from 1984 to 2010) and the Health Professional 
Follow-Up Study (41,622 men from 1986 to 2010).45  Dietary information was repeatedly assessed every 2 to 4 years during 
follow-up of the participants.  Incident melanoma cases were identified through self-reporting and confirmed by pathologic 
records. In the 24 to 26 years of follow-up, 1840 cases of melanoma were documented.  After adjusting for other risk factors, 
the pooled multivariable hazard ratios for melanoma were 1.00 for overall citrus consumption that was less than twice per 
week (reference), 1.10 (95% confidence interval (CI) 0.94-1.30) for consumption 2 to 4 times per week, 1.26 (95% CI 1.08-
1.47) for consumption 5 to 6 times per week, 1.27 (95% CI 1.09-1.49) for consumption once to 1.5 times per day, and 1.36 
(95% CI 1.14-1.63) for consumption greater than or equal to1.6 times per day (P<0.001).  Citrus analyzed for consumption 
included grapefruit (half), orange (one whole), and grapefruit and orange juice (6 ounce serving).  Of the citrus products 
consumed, grapefruit showed the most apparent association with risk of melanoma, which was independent of other lifestyle 
and dietary factors.  The pooled multivariable hazard ratio for melanoma comparing the extreme consumption categories of 
grapefruit (greater than or equal to 3 times/week versus never) was 1.41 (95% CI 1.10 to 1.82, P < 0.001).  The authors of the 
study concluded that citrus consumption was associated with an increased risk of malignant melanoma in 2 cohorts of men 
and women, but stated that further studies are needed to confirm the findings. 

 

SUMMARY 
The 80 Citrus fruit-derived ingredients described in this report function primarily as skin conditioning agents-

miscellaneous and fragrance.  Botanicals such as Citrus are composed of hundreds of constituents, some of which have the 
potential to cause toxic effects; for example, bergapten (aka 5-methoxypsoralen or 5-MOP) is a naturally-occurring, photo-
toxic furanocoumarin (psoralen) in Citrus fruits.  Presently, CIR reviewed the information available on the potential toxicity 
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of each Citrus fruit-derived ingredient as a whole, complex substance; CIR did not review the potential toxicity information 
on the individual constituents of which the Citrus fruit-derived ingredients are comprised.   

Citrus limon (lemon) fruit extract has the most reported uses in cosmetic products, with a total of 571; more than 
half of the uses are in leave-on skin care preparations.  The maximum use concentration range for citrus limon (lemon) fruit 
extract is 0.0001% to 1.2%, with 1.2% reported in night skin care products.   Citrus aurantium amara (bitter orange) fruit 
extract has the second greatest number of overall uses reported, with a total of 295; more than half of those uses are in leave-
on skin care preparations. Citrus aurantium amara (bitter orange) fruit extract had a maximum use concentration range of 
0.00002% to 0.002%, with 0.002% reported in lipstick and eye makeup preparations.  Most of the other use concentrations 
that were reported had similar ranges.  However, maximum use concentrations as high as 19% were reported for citrus 
aurantium dulcis (orange) fruit water in paste masks and mud packs and as high as 15% for citrus grandis (grapefruit) fruit 
extract in face and neck products. 

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

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

Citrus grandis (grapefruit) fruit extract (100% in powder form) and citrus nobilis (mandarin orange) fruit extract (up 
to 100%) were not ocular irritants in in vitro studies. 

Citrus grandis (grapefruit) fruit extract (100% in powder form) was not a dermal irritant in an vitro study.  Fruit 
extracts of citrus aurantium bergamia (bergamot) (0.081525%), citrus aurantium dulcis (orange) (1.2%), citrus limon (lemon) 
(1.2%), citrus nobilis (mandarin orange) (1%), and citrus grandis (grapefruit) (0.16%) and fruit waters of citrus aurantium 
dulcis (orange) (38%) and citrus limon (lemon) (1%) were not sensitizing in HRIPTs.  

Phytophotodermatitis was observed in rats following exposure to undiluted lemon fruit juice.  No reactions were 
observed in human patients exposed to 0.081525% citrus aurantium bergamia (bergamot) fruit extract or undiluted pure or 
extracts of orange mesocarp or fruit.  Phytophotodermatitis was noted in numerous patients exposed to the juices of lemons 
or limes.   

A prospective study of men and women health professionals has found an association between citrus consumption 
and malignant melanoma. 

 

DISCUSSION 
The Citrus ingredients in this assessment are found in foods, and daily exposures from the consumption of foods can 

be expected to yield much larger systemic exposures to these ingredients than those from the use of cosmetic products.  
Essential oils, oleoresins (solvent-free), and natural extracts (including distillates) derived from some Citrus fruits are GRAS 
in foods and animal feeds.  Additionally, volatile oils of limes, lemons, grapefruits, bitter oranges, oranges, and tangerines are 
used as flavoring agents. Consequently, the primary focus of this safety assessment is on the potential for skin irritation and 
sensitization from topical exposures to the Citrus ingredients. 

The Panel expressed concern about the potential for constituents in Citrus fruit-derived ingredients, including the 
furocoumarin 5-MOP, to cause phototoxicity.  IFRA has issued standards for Citrus oils and other furocoumarin-containing 
essential oils, and the Panel agreed that adherence to the IFRA standards for such constituents will prevent phototoxicity.  
According to these standards, finished products that are applied to the skin, excluding rinse-off products, must not contain 
more than 0.0015%, or 15 ppm, 5-MOP.  An IFRA standard also has been issued for 7-methoxycoumarin; based on 
established maximum levels of this substance from commercially-available natural sources (like essential oils, extracts and 
absolutes), exposure to 7-methoxycoumarin from the use of these oils and extracts is regarded to be acceptable if the level of 
7-methoxycoumarin in the finished product does not exceed 100 ppm.  

The Panel reviewed the findings of the prospective study that reported that there may be an increased risk for 
malignant melanoma from the consumption of citrus fruits and juices.  The Panel noted that the hazard ratios are low in this 
study, with some confidence intervals including the background value 1.0, which indicates that the results are barely 
statistically significant. Additionally, any risk that is associated with the consumption of the citrus fruit and juice would most 
likely be associated with the psoralen content, for which the Panel has advised a limit in cosmetics.  Finally, this study lacked 
some controls, including a geographic control for consumption in areas where citrus fruits are grown and more readily 
available to the public (i.e. the southern United States).  Thus, the Panel did not find the results of this study to be significant 
with regard to cosmetics.   

The Panel noted that, because botanical ingredients are complex mixtures, there is concern that multiple botanical 
ingredients may each contribute to the final concentration of a single constituent.  Therefore, when formulating products, 
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manufacturers should avoid reaching levels in final formulation of botanical constituents that may cause sensitization or other 
adverse effects.  Specific examples of constituents that could induce adverse effects are synephrine, limonene, citral and other 
monoterpenes, and furocoumarins (such as 5- MOP and 7-methoxycoumarin).   

Additionally, during the assessment of safety for the Citrus-derived peel oils, the Panel was concerned with findings 
of a rodent carcinogenicity study in which tumor promotion activity may have been caused by repeated skin irritation and 
resultant proliferation of DMBA-treated basal cells.  The Panel concluded that Citrus-derived peel oils could potentially act 
as tumor-promoters if formulated to reach irritant levels.  While no skin irritation was reported following the use of Citrus 
fruit derived ingredients, the Panel felt that these botanical ingredients must be formulated to be non-irritating. 

The Panel discussed the issue of incidental inhalation exposure from hair sprays and body and hand sprays. There 
were no inhalation toxicity data available. The Panel considered pertinent data indicating that incidental inhalation exposures 
to Citrus ingredients in such cosmetic products would not cause adverse health effects, including data characterizing the 
potential for Citrus ingredients to cause ocular or dermal irritation or sensitization.  The Panel noted that 95% – 99% of 
droplets/particles produced in cosmetic aerosols would not be respirable to any appreciable amount.  The potential for 
inhalation toxicity is not limited to respirable droplets/particles deposited in the lungs.  In principle, inhaled droplets/particles 
deposited in the nasopharyngeal and thoracic regions of the respiratory tract may cause toxic effects depending on their 
chemical and other properties.  However, coupled with the small actual exposure in the breathing zone and the concentrations 
at which the ingredients are used, the available information indicates that incidental inhalation would not be a significant 
route of exposure that might lead to local respiratory or systemic effects. A detailed discussion and summary of the Panel’s 
approach to evaluating incidental inhalation exposures to ingredients in cosmetic products is available at http://www.cir-
safety.org/cir-findings. 

Finally, the Panel expressed concern about pesticide residues and heavy metals that may be present in botanical 
ingredients.  They stressed that the cosmetics industry should continue to use current good manufacturing practices (cGMPs) 
to limit impurities. 

 

CONCLUSION 
The CIR Expert Panel concluded the following Citrus fruit-derived ingredients are safe for use in both rinse-off and 

leave-on cosmetic products when formulated to be non-sensitizing and non-irritating, provided that leave-on products do not 
contain more than 0.0015% (15 ppm) 5-methoxypsoralen (5-MOP). 

 
citrus aurantifolia (lime)/citrus limon (lemon) 
fruit water* 
citrus aurantifolia (lime) fruit* 
citrus aurantifolia (lime) fruit extract 
citrus aurantifolia (lime) fruit water* 
citrus aurantifolia (lime) juice 
citrus aurantium amara (bitter orange) fruit 
extract 
citrus aurantium amara (bitter orange) fruit 
juice extract* 
citrus aurantium bergamia (bergamot) fruit 
extract  
citrus aurantium bergamia (bergamot) fruit 
water* 
citrus aurantium dulcis (orange) fruit extract 
citrus aurantium dulcis (orange) fruit powder* 
citrus aurantium dulcis (orange) fruit water 
citrus aurantium dulcis (orange) juice 
citrus aurantium sinensis (orange) fiber 
citrus clementina fruit extract* 
citrus clementina juice* 
citrus depressa fruit extract* 
citrus depressa fruit water* 
citrus glauca fruit extract  
citrus grandis (grapefruit) fruit extract 
citrus grandis (grapefruit) fruit/peel water 
citrus grandis (grapefruit) fruit water 
citrus grandis (grapefruit) juice 
citrus grandis/paradisi fruit water* 
citrus hassaku fruit extract* 
citrus hassaku/natsudaidai fruit juice* 

citrus hassaku/natsudaidai fruit powder* 
citrus iyo fruit extract* 
citrus iyo fruit water* 
citrus jabara juice* 
citrus japonica fruit extract 
citrus junos fruit extract 
citrus junos fruit juice* 
citrus junos fruit oil* 
citrus junos fruit powder* 
citrus junos fruit water* 
citrus limon (lemon) fruit extract  
citrus limon (lemon) fruit oil* 
citrus limon (lemon) fruit powder* 
citrus limon (lemon) fruit water 
citrus limon (lemon) juice  
citrus limon (lemon) juice extract  
citrus limon (lemon) juice powder*  
citrus madurensis fruit extract 
citrus madurensis fruit juice* 
citrus medica vulgaris fruit extract  
citrus nobilis (mandarin orange) fruit extract 
citrus nobilis (mandarin orange) fruit juice 
citrus paradisi (grapefruit) fruit extract  
citrus paradisi (grapefruit) fruit water*  
citrus paradisi (grapefruit) juice*  
citrus reticulata (tangerine) fruit* 
citrus reticulata (tangerine) fruit extract 
citrus reticulata (tangerine) fruit water* 
citrus shunkokan fruit extract* 
citrus sinensis (orange) fruit extract 
citrus sinensis (orange) fruit water 
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citrus sphaerocarpa fruit juice* 
citrus sudachi fruit extract* 
citrus sudachi fruit juice* 
citrus tachibana/reticulata fruit juice* 
citrus tamurana fruit extract* 
citrus tangelo fruit juice* 
citrus tangelo fruit powder* 
citrus tangerina (tangerine) fruit* 
citrus tangerina (tangerine) fruit water* 
citrus tankan fruit extract* 
citrus tankan fruit water* 
citrus unshiu/citrus reticulata/citrus iyo fruit 
water* 

citrus unshiu fruit extract* 
citrus unshiu fruit juice* 
citrus unshiu fruit juice ferment extract filtrate 
citrus unshiu fruit oil* 
citrus unshiu fruit powder* 
citrus unshiu fruit water* 
citrus unshiu/sinensis/reticulata fruit extract* 
defatted citrus unshiu fruit* 
hydrolyzed citrus aurantium dulcis fruit extract 
microcitrus australasica fruit extract* 
microcitrus australis fruit extract*

 
*Not reported to be in current use. Were ingredients in this group not in current use to be used in the future, the expectation is 
that they would be used in product categories and at concentrations comparable to others in this group. 
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FIGURES 
                        

Figure 1. Method of manufacturing of fruit waters.46  
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  Figure 2. Manufacturing flow chart for citrus nobilis (mandarin orange) fruit extract.47 
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Figure 3. Manufacturing flow chart for citrus grandis (grapefruit) fruit extract – powder form.48  
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TABLES 
 
Table 1. Definitions and functions of Citrus-derived ingredients. 1 
Ingredient Definition Function 
Citrus Aurantifolia (Lime)/Citrus Limon 
(Lemon) Fruit Water 

Citrus Aurantifolia (Lime)/Citrus Limon (Lemon) Fruit Water is an 
aqueous solution of the steam distillate obtained from the fruit of 
Citrus aurantifolia and Citrus limon. 

Skin-Conditioning Agents - 
Humectant 

Citrus Aurantifolia (Lime) Fruit Citrus Aurantifolia (Lime) Fruit is the fruit of Citrus aurantifolia. Not reported 
Citrus Aurantifolia (Lime) Fruit Extract 
CAS No. 90063-52-8 

Citrus Aurantifolia (Lime) Fruit Extract is the extract of the fruit of 
Citrus aurantifolia. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Aurantifolia (Lime) Fruit Water Citrus Aurantifolia (Lime) Fruit Water is an aqueous solution of the 
steam distillates obtained from the fruit of Citrus aurantifolia. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Aurantifolia (Lime) Juice Citrus Aurantifolia (Lime) Juice is the liquid expressed from the 
fresh pulp of the lime, Citrus aurantifolia. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Aurantium Amara (Bitter Orange) 
Fruit Extract 
CAS No. 84625-25-2 

Citrus Aurantium Amara (Bitter Orange) Fruit Extract is the extract 
of the fruit of Citrus aurantium amara. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Aurantium Amara (Bitter Orange) 
Fruit Juice Extract 

Citrus Aurantium Amara (Bitter Orange) Fruit Juice Extract is the 
extract of the fruit juice of Citrus aurantium amara. 

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

Citrus Aurantium Bergamia (Bergamot) 
Fruit Extract  
CAS No. 89957-91-5 

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

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Aurantium Bergamia (Bergamot) 
Fruit Water 

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

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Aurantium Dulcis (Orange) Fruit 
Extract 
CAS No. 84012-28-2 

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

Fragrance Ingredients; Skin-
Conditioning Agents - 
Miscellaneous 

Citrus Aurantium Dulcis (Orange) Fruit 
Powder 

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

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Aurantium Dulcis (Orange) Fruit 
Water 

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

Flavoring Agents; Fragrance 
Ingredients 

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

Not reported 

Citrus Aurantium Sinensis (Orange) Fiber Citrus Aurantium Sinensis (Orange) Fiber is the fiber obtained from 
the pulp of Citrus aurantium sinensis. 

Emulsion Stabilizers 

Citrus Clementina Fruit Extract Citrus Clementina Fruit Extract is the extract of the fruit of Citrus 
clementina. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Clementina Juice Citrus Clementina Juice is the juice expressed from the pulp of 
Citrus clementina. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Depressa Fruit Extract Citrus Depressa Fruit Extract is the extract of the fruit of Citrus 
depressa. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Depressa Fruit Water Citrus Depressa Fruit Water is an aqueous solution of the steam 
distillate obtained from the fruit of Citrus depressa. 

Skin-Conditioning Agents - 
Humectant 

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

Citrus Glauca Fruit Extract is the extract of the fruit of Citrus 
glauca. 

Antistatic Agents; Hair 
Conditioning Agents; Skin-
Conditioning Agents - Humectant 

Citrus Grandis (Grapefruit) Fruit Extract Citrus Grandis (Grapefruit) Fruit Extract is the extract of the fruit of 
Citrus grandis. 

Preservatives; Skin-Conditioning 
Agents - Miscellaneous 

Citrus Grandis (Grapefruit) Fruit/Peel 
Water 

Citrus Grandis (Grapefruit) Fruit/Peel Water is the aqueous solution 
of the steam distillates obtained from the fruits and peels of the 
grapefruit, Citrus grandis. 

Skin-Conditioning Agents - 
Humectant 

Citrus Grandis (Grapefruit) Fruit Water Citrus Grandis (Grapefruit) Fruit Water is an aqueous solution of 
the steam distillate obtained from the fruit of Citrus grandis. 

Fragrance Ingredients; Skin-
Conditioning Agents - 
Miscellaneous 

Citrus Grandis (Grapefruit) Juice Citrus Grandis (Grapefruit) Juice is the liquid expressed from the 
fresh pulp of the grapefruit, Citrus grandis. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Grandis/Paradisi Fruit Water Citrus Grandis/Paradisi Fruit Water is an aqueous solution of the 
steam distillate obtained from the fruit of the hybrid of Citrus 
paradisi and Citrus grandis. 

Fragrance Ingredients; Skin-
Conditioning Agents - 
Miscellaneous 

Citrus Hassaku Fruit Extract Citrus Hassaku Fruit Extract is the extract of the fruit of Citrus 
hassaku. 

Skin-Conditioning Agents - 
Humectant 

Citrus Hassaku/Natsudaidai Fruit Juice Citrus Hassaku/Natsudaidai Fruit Juice is the juice expressed from 
the fruit of a hybrid of Citrus hassaku and Citrus natsudaidai. 

Skin-Conditioning Agents - 
Humectant 

Citrus Hassaku/Natsudaidai Fruit Powder Citrus Hassaku/Natsudaidai Fruit Powder is the powder obtained 
from the dried, ground fruit of a hybrid of Citrus hassaku and 
Citrus natsudaidai. 

Skin-Conditioning Agents - 
Emollient 

Citrus Iyo Fruit Extract Citrus Iyo Fruit Extract is the extract of the fruit of Citrus iyo. Skin-Conditioning Agents - 
Emollient; Skin-Conditioning 
Agents - Humectant 

Citrus Iyo Fruit Water Citrus Iyo Fruit Water is the aqueous solution of the steam 
distillates obtained from the fruit of Citrus iyo. 

Skin-Conditioning Agents - 
Humectant 
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Table 1. Definitions and functions of Citrus-derived ingredients. 1 
Ingredient Definition Function 
Citrus Jabara Juice Citrus Jabara Juice is the liquid expressed from the fruit of Citrus 

jabara. 
Skin-Conditioning Agents - 
Miscellaneous 

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

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Junos Fruit Extract Citrus Junos Fruit Extract is the extract of the fruit of Citrus junos. Skin-Conditioning Agents - 
Miscellaneous 

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

Skin-Conditioning Agents - 
Humectant 

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

Fragrance Ingredients 

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

Exfoliants 

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

Fragrance Ingredients 

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

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

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

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

Cosmetic Astringents 

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

Skin-Conditioning Agents - 
Miscellaneous 

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

Fragrance Ingredients; Skin-
Conditioning Agents - 
Miscellaneous 

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

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

Skin-Conditioning Agents - 
Miscellaneous 

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

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

Skin-Conditioning Agents - 
Miscellaneous 

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

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

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Madurensis Fruit Extract Citrus Madurensis Fruit Extract is the extract of the fruit of Citrus 
madurensis. 

Hair Conditioning Agents; Skin-
Conditioning Agents - 
Miscellaneous 

Citrus Madurensis Fruit Juice Citrus Madurensis Fruit Juice is the juice expressed from the fruit 
of Citrus madurensis. 

Flavoring Agents 

Citrus Medica Vulgaris Fruit Extract  
CAS No. 92346-90-2 

Citrus Medica Vulgaris Fruit Extract is the extract of the fruit of 
Citrus medica vulgaris. 

Antioxidants; Chelating Agents 

Citrus Nobilis (Mandarin Orange) Fruit 
Extract 

Citrus Nobilis (Mandarin Orange) Fruit Extract is the extract of the 
fruit of Citrus nobilis. 

Fragrance Ingredients; Skin-
Conditioning Agents - 
Miscellaneous 

Citrus Nobilis (Mandarin Orange) Fruit 
Juice 

Citrus Nobilis (Mandarin Orange) Fruit Juice is the liquid 
expressed from the fruit of the mandarin orange, Citrus nobilis. 

Bath Soaps and Detergents 

Citrus Paradisi (Grapefruit) Fruit Extract  
CAS No. 90045-43-5 (generic) 

Citrus Paradisi (Grapefruit) Fruit Extract is the extract of the fruit 
of Citrus paradisi. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Paradisi (Grapefruit) Fruit Water  
CAS No. 90045-43-5 (generic) 

Citrus Paradisi (Grapefruit) Fruit Water is an aqueous solution of 
the steam distillate obtained from the fruit of Citrus paradisi. 

Fragrance Ingredients; Skin-
Conditioning Agents - 
Miscellaneous 

Citrus Paradisi (Grapefruit) Juice  
CAS No. 90045-43-5 (generic) 

Citrus Paradisi (Grapefruit) Juice is the liquid expressed from the 
fresh pulp of the grapefruit Citrus paradisi. 

Skin-Conditioning Agents - 
Miscellaneous 

Citrus Reticulata (Tangerine) Fruit Citrus Reticulata (Tangerine) Fruit is the fruit of Citrus reticulata. Skin-Conditioning Agents - 
Miscellaneous 

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

Drug Astringents - Skin 
Protectant Drugs 

Citrus Reticulata (Tangerine) Fruit Water Citrus Reticulata (Tangerine) Fruit Water is the aqueous solution of 
the steam distillates obtained from the fruit of Citrus reticulata. 

Fragrance Ingredients 

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

Antioxidants 

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

Antioxidants; Skin-Conditioning 
Agents - Miscellaneous 

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

Fragrance Ingredients; Skin-
Conditioning Agents - 
Miscellaneous 

Citrus Sphaerocarpa Fruit Juice Citrus Sphaerocarpa Fruit Juice is the juice expressed from the fruit 
of Citrus sphaerocarpa. 

Skin-Conditioning Agents - 
Miscellaneous 

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

Skin-Conditioning Agents - 
Humectant 

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

Skin-Conditioning Agents - 
Humectant 

Citrus Tachibana/Reticulata Fruit Juice Citrus Tachibana/Reticulata Fruit Juice is the juice expressed from 
the fruit of a hybrid of Citrus tachbana and Citrus reticulata. 

Flavoring Agents; Skin-
Conditioning Agents - 
Miscellaneous 
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Table 1. Definitions and functions of Citrus-derived ingredients. 1 
Ingredient Definition Function 
Citrus Tamurana Fruit Extract Citrus Tamurana Fruit Extract is the extract of the fruit of Citrus 

tamurana. 
Skin-Conditioning Agents - 
Humectant 

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

Skin-Conditioning Agents - 
Humectant 

Citrus Tangelo Fruit Powder Citrus Tangelo Fruit Powder is the powder obtained from the dried, 
ground fruit, Citrus tangelo. 

Skin-Conditioning Agents - 
Emollient 

Citrus Tangerina (Tangerine) Fruit Citrus Tangerina (Tangerine) Fruit is the fruit of Citrus tangerina. Not reported 
Citrus Tangerina (Tangerine) Fruit Water Citrus Tangerina (Tangerine) Fruit Water is an aqueous solution of 

the steam distillate obtained from the fruit of Citrus tangerina. 
Skin-Conditioning Agents - 
Miscellaneous 

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

Skin-Conditioning Agents - 
Humectant 

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

Humectants 

Citrus Unshiu/Citrus Reticulata/Citrus Iyo 
Fruit Water 

Citrus Unshiu/Citrus Reticulata/Citrus Iyo Fruit Water is the 
aqueous solution of the steam distillates obtained from the fruit of 
Citrus unshiu, Citrus reticulata and Citrus Iyo. 

Fragrance Ingredients 

Citrus Unshiu Fruit Extract Citrus Unshiu Fruit Extract is the extract of the fruit of Citrus 
unshiu. 

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

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

Skin-Conditioning Agents - 
Humectant 

Citrus Unshiu Fruit Juice Ferment Extract 
Filtrate 

Citrus Unshiu Fruit Juice Ferment Extract Filtrate is a filtrate of an 
extract of the product obtained by the spontaneous fermentation of 
Citrus Unshiu Fruit Juice. 

Skin-Conditioning Agents - 
Miscellaneous 

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

Skin-Conditioning Agents - 
Emollient 

Citrus Unshiu Fruit Powder Citrus Unshiu Fruit Powder is the powder obtained from the dried, 
ground fruit of Citrus unshiu. 

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

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

Hair Conditioning Agents; Skin-
Conditioning Agents - 
Miscellaneous 

Citrus Unshiu/Sinensis/Reticulata Fruit 
Extract 

Citrus Unshiu/Sinensis/Reticulata Fruit Extract is the extract of the 
fruit of Citrus unshiu, Citrus sinensis, and Citrus reticulata. 

Skin-Conditioning Agents - 
Miscellaneous 

Defatted Citrus Unshiu Fruit Defatted Citrus Unshiu Fruit is the dried, defatted fruit of Citrus 
unshiu. 

Skin Protectants; Skin-
Conditioning Agents - 
Miscellaneous 

Hydrolyzed Citrus Aurantium Dulcis Fruit 
Extract 

Hydrolyzed Citrus Aurantium Dulcis Fruit Extract is the 
hydrolysate of Citrus Aurantium Dulcis (Orange) Fruit Extract 
(q.v.) derived by acid, enzyme or other method of hydrolysis. 

Skin Protectants 

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

Skin-Conditioning Agents - 
Miscellaneous 

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

Skin-Conditioning Agents - 
Miscellaneous 
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Table 2.  Citrus-ingredients that potentially function solely as fragrance ingredients. 
Citrus Junos Fruit Oil 
Citrus Junos Fruit Water 
Citrus Reticulata (Tangerine) Fruit Water 
Citrus Unshiu/Citrus Reticulata/Citrus Iyo Fruit Water 
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Table 3. Review of Citrus genus species names3 
Genus Species Name Used in INCI Names (common name) Accepted Genus Species Name 
Citrus aurantifolia (lime) Citrus x aurantifolia 
Citrus aurantium amara (bitter orange) Citrus x aurantium 
Citrus aurantium bergamia (bergamot) Citrus x limon 
Citrus aurantium dulcis (orange) Citrus x aurantium 
Citrus clementina (clementine) Citrus x aurantium 
Citrus depressa Citrus reticulata 
Citrus glauca Citrus glauca 
Citrus grandis (grapefruit or pomelo) Citrus maxima or Citrus x aurantium 
Citrus hassaku Citrus medica x Citrus x aurantium 
Citrus iyo Citrus x aurantium 
Citrus jabara Not known 
Citrus japonica (kumquat) Citrus japonica 
Citrus junos Citrus x junos 
Citrus limon (lemon) Citrus x limon 
Citrus madurensis Citrus x microcarpa 
Citrus medica vulgaris Citrus reticulata 
Citrus natsudaidai Citrus x aurantium 
Citrus nobilis (mandarin orange) Citrus reticulata 
Citrus paradisi (grapefruit) Citrus x aurantium 
Citrus reticulata (tangerine) Citrus reticulata 
Citrus shunkokan Cultivated hybrid 
Citrus sinensis (orange) Citrus x aurantium 
Citrus sphaerocarpa Cultivated hybrid 
Citrus sudachi Citrus reticulata 
Citrus tachibana Not listed 
Citrus tamurana Cultivated hybrid 
Citrus tangelo (tangelo) Citrus x aurantium 
Citrus tangerine (tangerine) Citrus reticulata 
Citrus tankan Citrus reticulata 
Citrus unshiu Citrus reticulata 
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Table 4. Chemical and physical properties 

Property Value  
Reference 

Citrus limon (lemon) fruit extract 

Physical Form  clear, brownish yellow liquid 49-51 

Odor faint, fruity 49-51 

Density (at 20ºC) 1.035-1.240 49-51 

Refraction Index (at 20ºC) 1.425-1.460 49-51 

pH 3.5-5.0 49-51 

Citrus paradisi (grapefruit) fruit extract 

Physical Form clear, yellowish liquid 52,53 

Odor  faint, fruity 52,53 

Density (at 20ºC) 1.040-1.215 52,53 

Refraction Index (at 20ºC) 1.415-1.455 52,53 

pH 4.0-5.0 52,53 

Citrus aurantium dulcis (orange) fruit extract 

Physical Form clear, yellow brown liquid 54,55 

Odor  faint, fruity 54,55 

Density (at 20ºC) 1.050-1.240 54,55 

Refraction Index (at 20ºC) 1.425-1.465 54,55 

pH 4.0-5.0 54,55 

Citrus grandis (grapefruit) fruit extract 

Physical Form clear to light yellow liquid or off-white to pale 
yellow powder 

56-58 

Odor  characteristic 56-58 

Density (at 20ºC) 1.040-1.215 56 

Refraction Index (at 25ºC) 1.385-1.400 56 

pH  4.0-6.0 (in liquid at 25ºC); 2.0-5.0 (in powder at 
1% in water) 

56-58 

Citrus aurantifolia (lime) fruit extract 

Physical Form clear yellow to light amber liquid 59 

Odor  characteristic 59 

Specific Gravity 1.000-1.020 59 

Boiling Point (ºC) 209 60 

Freezing Point (ºC) -50 60 

Refraction Index  1.4350-1.4450 59 

pH (at25ºC)   
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Table 5.  Potential constituents that are established contact allergens in humans, according to the SCCS 
Constituent categorized according to number of patients reacting positively and to the number of patients tested 

(>1000 patients tested, unless indicated as r.t., i.e., rarely tested) 8 
β-caryophyllene ≤10 (oxidized and non-oxidized) 
carvone ≤10 (r.t.) 
citral 101 to 1000 
citronellol 11-100 
coumarin 101 to 1000 
farnesol 101 to 1000 
geraniol 101 to 1000 
linalyl acetate ≤10 
α- and β-pinene 11-100 
(DL)-limonene 11-100 (non-oxidized); 101 to 1000 (oxidized) 
tepineol (mixture of isomers)/α-terpineol ≤10 
terpinolene 11-100 

Distributed for comment only -- do not cite or quote 
 



Table 6. Cosmetic allergens certificate from a manufacturer of Citrus fruit waters and extracts 4,61-67 

Allergen 

Citrus Sinensis 
(Orange) Fruit Water 

Citrus Limon 
(Lemon) Fruit Water 

Citrus Reticulata 
(Tangerine) Fruit 
Water 

Citrus Paradisi 
(Grapefruit) Fruit 
Water 

Citrus Aurantifolia 
(Lime) Fruit Extract 

Citrus Grandis 
(Grapefruit) Fruit 
Extract 

Hydrolyzed Citrus 
Aurantium Dulcis 
(Orange) Fruit Extract 

Amyl cinnamal NP NP NP NP NP NP NP 
Benzyl alcohol NP NP NP NP NP NP NP 
Cinnamyl alcohol NP NP NP NP NP NP NP 

Citral NP Max. content < 100 
ppm NP NP NP NP NP 

Eugenol NP NP NP NP NP NP NP 
Hydroxycitronellal NP NP NP NP NP NP NP 
Isoeugenol NP NP NP NP NP NP NP 
Amylcinnamyl alcohol NP NP NP NP NP NP NP 
Benzyl salicylate NP NP NP NP NP NP NP 
Cinnamal NP NP NP NP NP NP NP 
Coumarin NP NP NP NP NP NP NP 

Geranlol NP Max. content < 100 
ppm NP NP NP NP NP 

Hydroxyisohexyl 3-cyclo 
hexane carboxaldehyde NP NP NP NP 

NP NP NP 

Anise alcohol NP NP NP NP NP NP NP 
Benzyl cinnamate NP NP NP NP NP NP NP 
Farnesol NP NP NP NP NP NP NP 
Butylphenyl 
methylpropional NP NP NP NP NP NP NP 

Linalool Max. content < 10 
ppm 

Max. content < 100 
ppm NP Max. content < 10 

ppm 
NP NP NP 

Benyl benzoate NP NP NP NP NP NP NP 
Citronellol NP NP NP NP NP NP NP 
Hexyl cinnamal NP NP NP NP NP NP NP 
Limonene NP NP NP NP NP NP NP 
Methyl 2-octynoate NP NP NP NP NP NP NP 
Alpha-isomethyl ionone NP NP NP NP NP NP NP 
Evernia prunastri NP NP NP NP NP NP NP 
Evernia furfuracea NP NP NP NP NP NP NP 
Detection limit 2 ppm.  
ND = unable to be detected by GCSM 
NP = not present 
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Table 7. Constituents, components, and impurities in citrus fruit extract products. 4,5,49-55,57,59,68    

Constituent 

Citrus Limon 
(Lemon) Fruit 

Extract – propylene 
glycol 

Citrus Limon 
(Lemon) Fruit 

Extract – glycerin 

Citrus Paradisi 
(Grapefruit) Fruit 

Extract – propylene 
glycol 

Citrus Paradisi 
(Grapefruit) Fruit 
Extract - glycerin 

Citrus Aurantium 
Dulcis (Orange) 
Fruit Extract – 

propylene glycol 

Citrus Aurantium 
Dulcis (Orange) 
Fruit Extract - 

glycerin 

Citrus Nobilis 
(Mandarin Orange) 

Fruit Extract-
ethanol 

fruit extract 
50-75% (may have < 

0.1% citrus limon 
(lemon) peel oil 

50-75% 10-25% 10-25% 75-100% 25-50% NR 

propylene glycol 75-100% NR 75-100% NR 75-100% NR NR 
glycerin NR 75-100% NR 50-75% NR 75-100% NR 
ethanol NR NR NR NR NR NR NR 
butylene glycol NR NR NR NR NR NR NR 
limonene 0.015-0.03% max. max. 0.015% 0.11% max 0.11% max 0.016% max. 0.01% max. NR 
citral 0.001- 0.002% max. max. 0.001% NR NR NR NR NR 
tangeretin NR NR NR NR NR NR >70% 
furanocoumarins NR NR NR NR NR NR NR 
bactiphen or phenonip 
(phenoxyethanol, methylparaben, 
ethylparaben, propylparaben, 
butylparaben) 

0-0.6% NR NR NR NR NR NR 

lactic acid 0.1-1% 0.1-1% 0.1-1% 0.1-1% 0.1-1% 0.1-1% NR 
potassium sorbate 0-0.35% 0.3% 0.35% 0.35% 0.35% 0.4% NR 
sodium benzoate 0-0.35% 0.3% 0.35% 0.35% 0.35% 0.4% NR 

arsenic NR NR NR NR NR NR limit: not more than 
2 ppm 

heavy metals NR NR NR NR NR NR limit: not more than 
20 ppm 

    

Constituent 

Citrus Aurantifolia 
(Lime) Fruit 

Extract – butylene 
glycol 

Citrus Grandis 
(Grapefruit) Fruit 

Extract 

Hydrolyzed Citrus 
Aurantium Dulcis 

(Orange) Fruit 
Extract 

Citrus Junos Fruit 
Extract   

 

fruit extract 20.0% 100% 8.5% 1.2%    
propylene glycol NR NR NR NR    
glycerin NR NR NR NR    
ethanol NR NR NR NR    
butylene glycol 79.5% NR NR NR    
limonene NR NR NR NR    
citral NR NR NR NR    
tangeretin NR NR NR NR    

furanocoumarins NR < 1 ppm (limit) do not contain or are 
below 10µg/ml NR    

bactiphen or phenonip 
(phenoxyethanol, methylparaben, 
ethylparaben, propylparaben, 
butylparaben) 

0.5% NR NR NR    

lactic acid NR NR NR NR    
potassium sorbate NR NR NR NR    
sodium benzoate NR NR NR NR    
arsenic < 2 ppm < 2 ppm NR not more than 2 ppm    

heavy metals < 20 ppm < 20 ppm nickel: 0.163 ppm; 
lead: 0.582 ppm 

not more than 10 
ppm    
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Table 8.  Constituents of Citrus aurantium (bitter orange).69 
Sample Matrix Constituent Extraction Method 
fresh fruit pulp synephrine = 0.020% (92.389% l-enantiomer); 0.027% (dl-); 0.025% (l-); 0.002% (d-) 

octopamine < 0.9 ng/µl (level of detection) 
tyramine < 1.2 ng/µl (level of detection 

water 

Seville (sour) orange juice synephrine = 56.9 +0.52 µg/ml 
octopamine = not detected 

freshly squeezed 

pulverized dried fruits synephrine = 0.352%; 0.380% (dl-); 0.380% (l-); < 2.3 ng/µl (level of detection for d-) 
octopamine < 0.9 ng/µl (level of detection) 
tyramine < 1.2 ng/µl (level of detection  

water 

powdered peel and fruit synephrine = 0.12-1.98% (aggregate range for 11 samples) methanol 
dried immature fruits synephrine = detected but not quantitated in a 120 mg residue 

flavonoids (no further detail) 
ethanol 

pulverized dried extracts 
(unspecified matrix) 

synephrine = 3.003%-3.079% (100% l-enantiomer); 2.847%-2.996% (dl-); 2.847%-2.996% (l-); 
< 2.3 ng/µl (level of detection for d-) 
octopamine = 0.023%-0.028% 
tyramine = 0.055%-0.056% 

water 

Tunisian bitter orange juice oil α-pinene = 1.498% 
limonene = 90.335% 
linalool = 1.461% 
α-terpineol = 1.068% 
3-heptanone = 1.2467% 
other constituents <1% 

cold pressed 1:1 
diethyl etherpentane  
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Table 9.  Additional constituent data from various Citrus fruits.70 

General Citrus 
Carotenoids 
Flavonoids as characterized a flavanones, flavones, and 3-hydroxyflavylium 
     -Flavanones may include: hesperidin, naringin, neohesperidin 
     -Flavones may include: apigenin, acacetin, luteolin 
Limonoids including limonin, nomilin, ichangin, obacunaic acid, photolimonin I, deoxylimonin, obacunone, limonoic acid, limonilic acid, and limonol 
Lipids 
Inorganic elements (in juice):  
     -Major include: Ca, P, Fe, Mg, K, Na, Cl, and N 
     -Minor include: Si, Mn, B, Sr, Al, Cu, Li, Ni, Cr, V, Br, Zn, Pb, Sn, Co, As, Ba, Mo, Ag, Zn 
Nitrogen content: 0.1-0.2% on net weight for whole Citrus fruit, 5-10% on total solids in fruit juice 
Organic acids: mainly citric, malic, succinic; also tartaric, benzoic, oxalic, formic, adipic, iso-citric, aconitic, chlorogenic, citramalic, glacturonic, lactic, 
malonic, phosphoric, quinic, and 2-keto-glutaric. 
Polysaccharides, including galacturonan-containing pectic substances, cellulose, glucan, arabinan, xylan, and starch 
Simple polyphenolic compounds including phloroglucinol, phenolic acids, and coumarins 
     -Coumarins common to all species include: umbelliferone, scopoletin, citropten, bergaptol, aurapten, bergamottin, and byakangelicin 
Sugars: 40%  
Vitamins, including ascorbic acid, biotin, carotenoids, β-carotene, choline, folic acid, inositol, niacin, pantothenic acid, pyridoxine, riboflavin, and thiamine 
Volatile flavoring constituents including essence oil, aroma oil, stripper oil, and Citrus essences 
     -Juice oil content is about 0.005% 
Grapefruit 
Coumarins including aurapten, auraptene, osthaol, auraptenol, bergaptene, herniarin, esulanten 
Flavonoids including neohesperidin, rhoifolin, rutin, apigenin 7-β-rutinoside, tangeritin, nobiletin, naringin, poncirin 
Lipids (in juice): 75-86 mg/100 ml 
     -major fatty acids: palmitic (21.7-23.7%), palmitoleic (3.1-4.3%), oleic (23.4-24.4%), linoleic (33.5-35.5%), linolenic (8.2-9.4%), others (5.8-7.2%) 
Nitrogen content: total (3.58-6.64 g/l), amino nitrogen (0.218-0.422 g/l), ammonia nitrogen (1.2-2.8 mg/l), nitrates (0.33-0.76 mg/l) 
Organic acids: citric (0.42-1.13%), malic (0.03-0.23%), succinic (0.06-0.86%) 
Sugars (in juice): 5.0-8.3%, mainly fructose, glucose, and sucrose, as well as traces of other sugars 
Vitamins, including 36-45 mg/100 ml ascorbic acid in juice 
Lemons 
Coumarins including imperatorin, 8-geranoxypsoralen, isopimpinellin, oxypeucedanin hydrate, phellopterin, 5-geranoxy-8-methoxysoralen 
Flavonoids including neohesperidin, naringenin, eriocitrin, hesperidin, neohesperidoside, neodiosmin, rutinoside, diosmin 
Lipids (in juice): 58-78 mg/100 ml) 
     -major fatty acids: palmitic (23.0-23.4%), palmitoleic (0.7-0.9%), oleic (9.5-9.5%), linoleic (34.8-36.0%), linolenic (18.8-19.0%), others (12.0-12.4%) 
Nitrogen content: total (0.55-5.21 g/l), amino nitrogen (0.027-0.525 g/l), ammonia nitrogen (3.2-7.2 mg/l), nitrates (0.25-0.76 mg/l) 
Organic acids: citric (4.00-4.38%), malic (0.07-0.26%) 
Sugars (in juice):  0.81-3.70% , mainly fructose, glucose, and sucrose, as well as traces of other sugars 
Vitamins, including 39.46 mg/100 g ascorbic acid in juice 
Limes 
Coumarins including bergaptene, imperatorin, 8-geranoxypsoralen, isopimpinellin, oxypeucedanin hydrate, phellopterin, 5-geranoxy-8-methoxysoralen, 5-
isopentoxy-8-methoxypsoralen, 5-geranoxy-7-methoxycoumarin (2.2-3.2%), bergamottin (2.2-2.5%), citropten (0.89-1.70%), and bergapten (0.17-0.33%) 
Polysaccharides including 24-30% pectin 
Lipids 
     -major fatty acids: palmitic (21.7-22.3%), palmitoleic (5.4-5.6%), oleic (14.8-15.0%), linoleic (26.9-27.5%), linolenic (13.8-14.4%), others (16.0-16.6%) 
Sugars (in juice): 0.76-1.39%, mainly fructose, glucose, and sucrose, as well as traces of other sugars 
Mandarin Oranges 
Coumarins including aurapten, auraptene, osthaol, auraptenol, and bergaptene 
Flavonoids including hesperidin, neohespridin, and permethoxylated flavones 
Organic acids: citric (0.86-1.22%), malic (0.08-0.21%) 
Vitamins, including 68.39 mg/100 g ascorbic acid in juice 
Oranges 
Coumarins including aurapten, auraptene, osthaol, auraptenol, and bergaptene 
Flavonoids including herperidin, narigenin, isosakuranetin, neohesperidin, naringin, poncirin, neoeriocitrin, rhoifolin, luteolin, neodiosmin, ruin, limoncitrin 3-
β-D-glucoside 
Lipids (in juice): 84-101 mg/100 ml 
     -major fatty acids: palmitic (21.2-23.3%), palmitoleic (4.0-4.6%), oleic (24.1-26.7%), linoleic (27.8-35.2%), linolenic (7.9-13.6%), others (5.9-7.1%) 
Organic acids: citric (0.17-2.37%), malic (0.06-0.31%), succinic (trace-1.59%) 
Sugars (in juice): 5.4-10.5%, mainly fructose, glucose, and sucrose, as well as traces of other sugars 
Vitamins, including 35-56 mg/100 ml ascorbic acid in juice 
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Table 10.  Frequency (2015) and concentration of use (2013) according to duration and type of exposure for Citrus fruit-derived ingredients.9,10  
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 

  Citrus Aurantifolia (Lime) Fruit Extract Citrus Aurantifolia (Lime) Juice Citrus Aurantium  Amara (Bitter Orange) 
Fruit Extractd 

Citrus Aurantium (Bitter Orange) Fruit 
Watere 

Totals† 55 0.0001-0.2 1 NR 295 0.00002-0.002 9 NR 
Duration of Use         
Leave-On 21 0.0009-0.2 NR NR 190 0.00002-0.002 6 NR 
Rinse Off 32 0.0001-0.2 1 NR 103 0.0001 2 NR 
Diluted for (Bath) Use 2 0.002 NR NR 2 NR 1 NR 
Exposure Type         
Eye Area NR NR NR NR 6 0.0001-0.002 2 NR 
Incidental  Ingestion NR NR NR NR 3 0.002 NR NR 

Incidental Inhalation-Spray spray: NR 
possible: 13a; 3b 

spray: 0.001 
possible: 0.01a; 0.0009b NR NR spray: 7 

possible: 65a; 65b NR spray: NR 
possible: 2a NR 

Incidental Inhalation-Powder powder: NR 
possible: 3b 0.0009b; 0.001-0.2c NR NR powder: NR 

possible: 65b 

powder: NR 
possible: 0.00002-

0.0002c 
NR NR 

Dermal Contact 46 0.0001-0.2 NR NR 256 0.00002-0.002 9 NR 

Deodorant (underarm) NR NR NR NR spray: NR 
possible: 3a NR NR NR 

Hair - Non-Coloring 9 0.0005-0.01 1 NR 33 NR NR NR 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR 2 NR NR NR 
Mucous Membrane 17 0.002-0.2 NR NR 44 0.002 2 NR 
Baby Products NR NR NR NR NR NR NR NR 
         

  
Citrus Aurantium Dulcis (Orange) Fruit 

Extract 
Citrus Aurantium Dulcis (Orange) 

Fruit Water 
Citrus Bergamia (Bergamot Orange) 

Fruit Extract Citrus Glauca Fruit Extract 

Totals† 7 NR 23 2-19 24 0.000001-0.82 5 0.003-0.0051 
Duration of Use         
Leave-On 4 NR 19 2-10 13 0.000001-0.82 NR NR 
Rinse Off 3 NR 4 2-19 11 0.000001-0.0063 5 0.003-0.0051 
Diluted for (Bath) Use NR NR NR NR NR NR NR NR 
Exposure Type         
Eye Area NR NR 3 NR NR NR NR NR 
Incidental  Ingestion NR NR NR NR NR NR NR NR 

Incidental Inhalation-Spray spray: NR 
possible: 1a; 2b NR spray: 1 

possible: 3a; 6b NR spray: NR 
possible: 4a; 6b spray: 0.000001 NR NR 

Incidental Inhalation-Powder powder: NR 
possible: 2b NR powder: NR 

possible: 6b 
powder: NR 

possible: 3-10c 
powder: NR 
possible: 6b 

powder: NR 
possible: 0.0001-0.001 NR NR 

Dermal Contact 7 NR 22 2-19 9 0.0001-0.82 NR NR 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring NR NR NR NR 15 0.000001-0.0001 5 0.003-0.0051 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR NR NR NR NR 
Mucous Membrane 1 NR NR NR 1 NR NR NR 
Baby Products NR NR NR NR NR NR NR NR 
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Table 10.  Frequency (2015) and concentration of use (2013) according to duration and type of exposure for Citrus fruit-derived ingredients.9,10  
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 

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

Citrus Grandis (Grapefruit) Fruit/Peel 
Water Citrus Grandis (Grapefruit) Juice 

Totals† 211 0.0000005-15 2 0.0029 NR 0.088-0.5 15 0.01 
Duration of Use         
Leave-On 102 0.0001-15 NR NR NR 0.088-0.5 11 NR 
Rinse Off 107 0.0000005-8 2 0.0029 NR 0.1 4 0.01 
Diluted for (Bath) Use 2 0.005-0.01 NR NR NR NR NR NR 
Exposure Type         
Eye Area 3 NR NR NR NR 0.5 NR NR 
Incidental  Ingestion 8 0.01-0.02 NR NR NR NR NR NR 

Incidental Inhalation-Spray spray:4 
possible: 42a; 33b 

spray: 0.01 
possible: 0.005-0.01a; 

0.0001b 
NR NR NR spray: 0.088 spray: NR 

possible: 4a; 7b NR 

Incidental Inhalation-Powder powder: 3 
possible: 33b 

powder: NR 
possible: 0.0001b; 

0.0001-15c 
NR NR NR NR powder: NR 

possible: 7b NR 

Dermal Contact 134 0.0001-15 2 0.0029 NR 0.5 15 0.01 

Deodorant (underarm) spray: NR 
possible: 1a NR NR NR NR NR NR NR 

Hair - Non-Coloring 63 0.0000005-0.01 NR NR NR 0.088-0.1 NR NR 
Hair-Coloring 6 NR NR NR NR NR NR NR 
Nail NR NR NR NR NR NR NR NR 
Mucous Membrane 25 0.001-0.1 2 NR NR NR 3 NR 
Baby Products NR NR NR NR NR NR NR NR 
         
  Citrus Japonica Fruit Extract Citrus Junos Fruit Extract Citrus Limon (Lemon) Fruit Extract Citrus Limon (Lemon) Juice 
Totals† NR 0.0038 38 0.0005-0.002 571 0.0001-1.2 26 0.035-1 
Duration of Use         
Leave-On NR NR 31 0.0005-0.002 431 0.0001-1.2 13 0.05-1 
Rinse Off NR 0.0038 7 0.0005-0.001 138 0.002-0.5 13 0.035-0.05 
Diluted for (Bath) Use NR NR NR NR 2 NR NR NR 
Exposure Type         
Eye Area NR NR 6 NR 13 NR NR NR 
Incidental  Ingestion NR NR NR 0.001 7 0.03 NR NR 

Incidental Inhalation-Spray NR NR 
spray: 1 

possible: 6a; 
12b 

spray: 0.0005-0.001 
spray: 17 

possible: 199a; 
108b 

spray: NR 
possible: 0.001a 

spray: NR 
possible: 6a; 7b 

spray: NR 
possible: 0.05a 

Incidental Inhalation-Powder NR NR powder: NR 

possible: 12b 
powder: NR 

possible: 0.0005-0.002c 
powder: NR 

possible: 108b 
powder: NR 

possible: 0.0001-0.5c 
powder: NR 
possible: 7b 

powder: NR 
possible: 1c 

Dermal Contact NR NR 37 0.0005-0.002 478 0.0001-1.2 17 0.035-1 

Deodorant (underarm) NR NR NR NR spray: NR 
possible: 1a NR NR NR 

Hair - Non-Coloring NR 0.0038 1 NR 83 0.002-0.005 8 0.05 
Hair-Coloring NR NR NR NR NR NR 1 NR 
Nail NR NR NR NR 3 0.0001-0.5 NR NR 
Mucous Membrane NR NR 2 0.0005-0.001 44 0.0028-0.04 2 NR 
Baby Products NR NR NR NR NR NR NR NR 
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Table 10.  Frequency (2015) and concentration of use (2013) according to duration and type of exposure for Citrus fruit-derived ingredients.9,10  
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 

  Citrus Madurensis Fruit Extract Citrus Medica Limonum 
(Lemon)Fruit Water 

Citrus Medica Limonum (Lemon) Juice 
Extract Citrus Medica Vulgaris Fruit Extract 

Totals† NR 0.0005 3 1 4 0.05-0.2 11 NR 
Duration of Use         
Leave-On NR 0.0005 2 NR 2 0.2 6 NR 
Rinse Off NR NR 1 1 2 0.05 5 NR 
Diluted for (Bath) Use NR 0.0005 NR NR NR NR NR NR 
Exposure Type         
Eye Area NR NR NR NR NR NR NR NR 
Incidental  Ingestion NR NR NR NR NR NR NR NR 

Incidental Inhalation-Spray NR NR spray: 1 
possible: 1b NR spray: NR 

possible: 2b NR spray: 1 
possible: 2a; 2b NR 

Incidental Inhalation-Powder NR powder: NR 
possible: 0.0005 

powder: NR 
possible: 1b NR powder: NR 

possible: 2b 
powder: NR 
possible: 0.2c 

powder: NR 
possible: 2b NR 

Dermal Contact NR 0.0005 3 1 3 0.05-0.2 8 NR 

Deodorant (underarm) NR NR NR NR NR NR spray: NR 
possible: 1a NR 

Hair - Non-Coloring NR NR NR NR 1 NR 3 NR 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR NR NR NR NR 
Mucous Membrane NR 0.0005 1 NR 1 NR 4 NR 
Baby Products NR NR NR NR NR NR NR NR 
         

 Citrus Nobilis (Mandarin Orange) Fruit 
Extractf 

Citrus Paradisi (Grapefruit) Fruit 
Extract Citrus Paradisi (Grapefruit) Fruit Juice Citrus Reticulata (Tangerine) Fruit Extract 

Totals† 27 0.001-0.04 59 0.005-1.5 2 NR 5 NR 
Duration of Use         
Leave-On 7 0.001-0.04 35 0.05-1.5 1 NR 3 NR 
Rinse Off 19 0.001-0.04 24 0.005-0.2 1 NR 1 NR 
Diluted for (Bath) Use 1 NR NR NR NR NR 1 NR 
Exposure Type         
Eye Area NR NR 2 NR NR NR 1 NR 
Incidental  Ingestion NR NR 1 NR NR NR NR NR 

Incidental Inhalation-Spray spray: NR 
possible: 4a; 2b 

spray: 0.0075 
possible: 0.001-0.01a 

spray: NR 
possible: 7a; 

15b 
NR spray: NR 

possible: 1b NR spray: NR 
possible: 1b NR 

Incidental Inhalation-Powder powder: NR 
possible: 2b 

powder: NR 
possible: 0.0018-0.04c 

powder: NR 
possible: 15b 

powder: NR 
possible: 0.05-1.5c 

powder: NR 
possible: 1b NR powder: NR 

possible: 1b NR 

Dermal Contact 18 0.0018-0.04 52 0.05-1.5 2 NR 5 NR 

Deodorant (underarm) spray: NR 
possible: 1a NR NR NR NR NR NR NR 

Hair - Non-Coloring 9 0.001-0.01 6 0.005 NR NR NR NR 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR NR NR NR NR 
Mucous Membrane 11 0.002-0.04 5 NR 1 NR 2 NR 
Baby Products NR NR 1 NR NR NR 1 NR 
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Table 10.  Frequency (2015) and concentration of use (2013) according to duration and type of exposure for Citrus fruit-derived ingredients.9,10  
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
 Citrus Sinensis (Orange) Fiber Citrus Sinensis (Orange) Juice Citrus Sinensis (Orange) Powder Citrus Sinensis (Sweet Orange) Fruit Extract 
Totals† 3 NR 1 0.000038 1 NR 12 0.00003-1.2 
Duration of Use         
Leave-On 3 NR 1 0.000038 1 NR 6 0.00003-1.2 
Rinse Off NR NR NR NR NR NR 6 0.00003-0.25 
Diluted for (Bath) Use NR NR NR NR NR NR NR NR 
Exposure Type         
Eye Area NR NR NR NR NR NR NR 0.1 
Incidental  Ingestion NR NR NR NR NR NR NR NR 

Incidental Inhalation-Spray spray: NR 
possible: 3b NR spray: NR 

possible: 1b 
spray: NR 

possible: 0.000038a 
spray: NR 

possible: 1b NR spray: 1 
possible: 1a 

spray: NR 
possible: 0.001a 

Incidental Inhalation-Powder powder: NR 
possible: 3b NR powder: NR 

possible: 1b NR powder: NR 
possible: 1b NR NR powder: NR 

possible: 0.0005-0.32c 

Dermal Contact 3 NR 1 NR 1 NR 10 0.00003-1.2 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring NR NR NR 0.000038 NR NR 2 0.0007-0.25 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR NR NR NR 0.2 
Mucous Membrane NR NR NR NR NR NR 3 0.004-0.041 
Baby Products NR NR NR NR NR NR NR NR 
         

 Citrus Sinensis (Sweet Orange) Fruit 
Water Citrus Tangerina (Tangerine) Extract Hydrolyzed Citrus Aurantium Dulcis 

Fruit Extract  

Totals† 4 NR 16 NR 15 0.00002-5   
Duration of Use         
Leave-On 3 NR 4 NR 15 0.00002-0.11   
Rinse Off 1 NR 12 NR NR 0.048-5   
Diluted for (Bath) Use NR NR NR NR NR NR   
Exposure Type         
Eye Area 1 NR NR NR NR NR   
Incidental  Ingestion NR NR NR NR NR NR   

Incidental Inhalation-Spray spray: NR 
possible: 1a; 1b NR spray: 1 

possible: 1a; 1b NR spray:6 
possible: 3a; 3b 

spray: NR 
possible: 0.00002-0.11a   

Incidental Inhalation-Powder powder: NR 
possible: 1b NR powder: NR 

possible: 1b NR powder: NR 
possible: 3b 

powder: NR 
possible: 0.0068c   

Dermal Contact 4 NR 5 NR 15 0.0068-5   
Deodorant (underarm) NR NR NR NR NR NR   
Hair - Non-Coloring NR NR 11 NR NR 0.00002-0.048   
Hair-Coloring NR NR NR NR NR NR   
Nail NR NR NR NR NR NR   
Mucous Membrane NR NR 2 NR NR 5   
Baby Products NR NR NR NR NR NR   

NR = Not reported. 
† Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
a. It is possible these products may be sprays, but it is not specified whether the reported uses are sprays. 
b. Not specified whether a powder or a spray, so this information is captured for both categories of incidental inhalation. 
c. It is possible these products may be powders, but it is not specified whether the reported uses are powders. 
d Listed as Citrus Aurantium (Bitter Orange) Fruit Extract in the VCRP database. 
e Only listed in the VCRP database, not in the INCI dictionary 
f. Listed as Citrus Reticulata (Mandarin Orange) Fruit Extract in the VCRP database.   
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Table 11.  Ingredients that are not reported to be in use 
 

Citrus Aurantifolia (Lime)/Citrus Limon (Lemon) Fruit 
Water 
Citrus Aurantifolia (Lime) Fruit 
Citrus Aurantifolia (Lime) Fruit Water 
Citrus Aurantium Amara (Bitter Orange) Fruit Juice Extract 
Citrus Aurantium Bergamia (Bergamot) Fruit Water 
Citrus Aurantium Dulcis (Orange) Fruit Powder 
Citrus Clementina Fruit Extract 
Citrus Clementina Juice 
Citrus Depressa Fruit Extract 
Citrus Depressa Fruit Water 
Citrus Grandis/Paradisi Fruit Water 
Citrus Hassaku Fruit Extract 
Citrus Hassaku/Natsudaidai Fruit Juice 
Citrus Hassaku/Natsudaidai Fruit Powder 
Citrus Iyo Fruit Extract 
Citrus Iyo Fruit Water 
Citrus Jabara Juice 
Citrus Junos Fruit Juice 
Citrus Junos Fruit Oil 
Citrus Junos Fruit Powder 
Citrus Junos Fruit Water 
Citrus Limon (Lemon) Fruit Oil 
Citrus Limon (Lemon) Fruit Powder 
Citrus Limon (Lemon) Juice Powder 
Citrus Madurensis Fruit Juice 
Citrus Paradisi (Grapefruit) Fruit Water 
Citrus Paradisi (Grapefruit) Juice 
Citrus Reticulata (Tangerine) Fruit 
Citrus Reticulata (Tangerine) Fruit Water 
Citrus Shunkokan Fruit Extract 
Citrus Sphaerocarpa Fruit Juice 
Citrus Sudachi Fruit Extract 
Citrus Sudachi Fruit Juice 
Citrus Tachibana/Reticulata Fruit Juice 
Citrus Tamurana Fruit Extract 
Citrus Tangelo Fruit Juice 
Citrus Tangelo Fruit Powder 
Citrus Tangerina (Tangerine) Fruit 
Citrus Tangerina (Tangerine) Fruit Water 
Citrus Tankan Fruit Extract 
Citrus Tankan Fruit Water 
Citrus Unshiu/Citrus Reticulata/Citrus Iyo Fruit Water 
Citrus Unshiu Fruit Extract 
Citrus Unshiu Fruit Juice 

Citrus Unshiu Fruit Oil 
Citrus Unshiu Fruit Powder 
Citrus Unshiu Fruit Water 
Citrus Unshiu/Sinensis/Reticulata Fruit Extract 
Defatted Citrus Unshiu Fruit 
Microcitrus Australasica Fruit Extract 
Microcitrus Australis Fruit Extract 
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Table 12.  Dermal irritation and sensitization studies 
Test Article  Concentration/Dose Test Population Procedure Results Reference 

DERMAL IRRITATION - ALTERNATIVE STUDIES 

citrus grandis (grapefruit) fruit 
extract 

100% in powder form reconstructed human 
epidermal model 

EpiDerm dermal irritation test -non-irritating 21 

DERMAL IRRITATION – NON-HUMAN 

citrus junos fruit extract 1.2% 3 rabbits -primary skin irritation test -not-irritating 5 

hydrolyzed citrus aurantium 
dulcis (orange) fruit extract 

8.5% tested neat 3 rabbits -acute dermal irritation/corrosion test according to OECD 404 
-patches semi-occluded for 4 h 

-not-irritating 4 

DERMAL IRRITATION –HUMAN 

citrus junos fruit extract 1.2% 25 subjects -human single insult patch test; occluded -not-irritating 5 

DERMAL SENSITIZATION – NON-HUMAN STUDIES 

citrus junos fruit extract 1.2% 30 guinea pigs -guinea pig sensitization assay -not-sensitizing 5 

hydrolyzed citrus aurantium 
dulcis (orange) fruit extract 

8.5% tested neat and at 
50% dilution 

10 albino guinea pigs -Magnusson and Kligman maximization test according to OECD 
406 
-patches occluded 

-not sensitizing 4 

DERMAL SENSITIZATION – HUMAN STUDIES 

citrus aurantium bergamia 
(bergamot) fruit extract 

0.081525% in a white 
lotion 

105 subjects -modified Draize HRIPT 
-during induction phase, 0.2 ml test material was applied for 24 h 
to skin sites on the scapular back with an occlusive Webril patch 
-total of 9 induction patches were completed over 3 weeks 
-after a 2 week rest, the same dose was applied during the 
challenge phase to naïve sites via occlusive patch 
-patches were removed after 24 h and sites were evaluated at 48 
and 72 h post-application 

-test material did not induce irritation or 
sensitization 

26 

citrus aurantium dulcis (orange) 
fruit extract and citrus limon 
(lemon) fruit extract 

1.2% each in a night 
moisturizer  

100 subjects -modified Draize HRIPT 
-product was tested neat, not occluded 
-during the induction phase, test material was applied to the back 
and allowed to air dry 
-total of 9 induction patches were completed over 3 weeks 
-after a 2 week rest, the test material was applied to naïve sites and 
the sites were scored 24 and 48 h post-application 

-test material did not induce irritation or 
sensitization 

28 

citrus aurantium dulcis (orange) 
fruit water 

38% in an eye gel 214 subjects -HRIPT 
-0.2 g test material applied by a 2 cm2 Webril patch to back or 
upper arm and occluded 
-total of 9 induction patches were completed over 3 weeks 
-after a 2 week rest, the test material was applied for 24 h to naïve 
sites and the sites were scored 48 and 72 h post-application 

-test material did not induce sensitization 
-1 subject experienced erythema during 
induction, but no reactions were observed 
when subject received test material on a new 
test site 

27 
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Table 12.  Dermal irritation and sensitization studies 
Test Article  Concentration/Dose Test Population Procedure Results Reference 

citrus nobilis (mandarin orange) 
fruit extract 

1% in dioctyl 
adipate/octyl 
palmitate/octyl stearate 

107 subjects -HRIPT 
-0.2 ml test material applied by a 1 in2 patch to upper back and 
semi-occluded 
-total of 9 induction patches were completed over 3 weeks 
-after a 2 week rest, the test material was applied to naïve sites and 
the sites were scored 24 and 72 h post-application 

-test material did not induce irritation or 
sensitization 

24 

citrus limon (lemon) fruit water 1% in a skin cleansing 
product 

102 subjects -HRIPT 
-0.2 ml test material applied by a 3/4 in2 patch to upper back and 
semi-occluded 
-total of 9 induction patches were completed over 3 weeks 
-after a 2 week rest, the test material was applied to naïve sites and 
the sites were scored 24 and 72 h post-application 

-test material did not induce sensitization  
-2 subjects experienced mild to moderate 
erythema during the induction phase, but did 
not have sensitivity reactions 

25 

citrus grandis (grapefruit) fruit 
extract 

0.16% in a toner 206 subjects -HRIPT 
-0.15 ml test material applied by 2 cm2 patch to back and occluded 
-total of 9 induction patches were completed over 3 weeks 
-after a 2 week rest, the test material was applied for 24 h to naïve 
sites and the sites were scored 24, 48, and 72 h post-application 
 

-test material did not induce irritation or 
sensitization  

29 

citrus sinensis (orange) fruit 
water 

undiluted 25 subjects -HRIPT 
-20 µl test material applied by 50 mm2 Finn Chamber and occluded 
-total of 9 induction patched were completed over 3 weeks 
-after  week rest, test material as applied for 24 h to naïve sites and 
the sites were scored 24, 48, and 72 h post-application 

-test material was non-irritating and non-
sensitizing 

71 
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Table 13.  Photosensitization and phototoxicity studies 
Test Article  Concentration/Dose Test Population Procedure Results Reference 

NON-HUMAN 

lemon fruit juice (Tahitian and 
Sicilian varieties)  

undiluted;  liberally 
applied 

3 adult rats (strain 
not specified) per 
group 

-rats were painted with fresh lemon fruit juice from 2 lemon 
varieties on depilated skin on the right back; left side was 
negative control with only sunlight exposure 
-rats were placed in plastic tubes with eight orifices to allow 
natural sunlight through 
- exposure to sunlight was 2.5, 5 , 7.5, or 10 min 
-biopsies performed for each time period for histopathological 
studies and photodocumentation 

-phytophotodermatitis observed after 48 h after 
exposure to both types of peel juice 
-no reactions observed to peel juice without sun 
exposure or to sun exposure alone 
-minimum exposure time of 2.5 min sufficient to 
induce phototoxic reaction, with longer exposures 
causes more intense reactions 
-histopathological studies showed epithelial time-
dependent vacuolar degeneration 
-sunblock diminished reaction intensity, but did 
not prevent it 
-no reactions observed in the controls nor in the 
rats treated with lemon fruit juice (both varieties) 

30 

HUMAN 

sweet orange peel, mesocarp, 
and fruit and alcohol extractions 
of all 3 

undiluted 3 subjects with type I 
skin and 1 subject 
with type II skin 

-in duplicate Finn Chambers, peel, mesocarp, or fruit were 
applied directly to skin or as alcohol extract solutions (0.2 
g/0.2 ml) at 20 µl on paper discs  
-closed patches were 1 h in duration  
- 48 h after dosing, subjects were exposed to sunlight for 30 
min, a Phillips blacklight TL 20W/09  (320-440 nm) that 
delivered a total dose of 2.5 J/cm2 

- test sites were examined 8, 24, 48, 72, and 96 h after 
irradiation 

-strong erythema (++) observed in 2 subjects with 
type 1 skin and strong erythema and infiltration 
(+++) observed in 1 subject with type I skin 48 h 
after irradiation and exposure to pure peel and 
peel extract 
-slight erythema observed in all 3 type I subjects 
after exposure to pure peel and peel extract with 
no sun exposure after 48 h 
-no reactions observed to mesocarp or fruit, either 
pure or extract 
-no reactions induced in the type II skin subject 

31 

citrus aurantium bergamia 
(bergamot) fruit extract 

0.081525% in a white 
lotion 

20 subjects with type 
I to type III skin 

-patches of ¾ in2 area containing 0.2 ml test material that 
volatilized for at least 30 min were applied to test site and 
occluded 
-patches were removed after 24 h and the test sites were 
irradiated with 0.5 MED of UVB light followed by 20 J of 
UVA 
-light source was a 150 W xenon arc lamp with WG-320 and 
UG-11 filters, emission spectrum for UVA and UVB ranges 
was 290-400 nm 
-test sites were examined at 24 and 48 h after irradiation 

-no contact dermal phototoxic responses observed 72 
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Table 14. Case reports 
Mode of Contact Patient(s) Presentation Reference 
limeade made from the juice of Mexican 
limes; exposure to lime juice was at least 15 
min in duration; minimal sunlight exposure 
for 1 h while swimming outdoors 

6-year-old boy -initial presentation was marked symmetric, painful erythema of both 
hands that abruptly stopped at the wrists; skin had a wrinkled 
appearance similar of an early second-degree burn or severe contact 
allergy 
-8 h later, dramatic bullae developed over the dorsum of both hands 

32 

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

12 children initially -skin eruptions consistent with phototoxic dermatitis confined to hands, 
wrists, and forearms 
-eruptions observed as discreet and confluent polymorphous patches 
and linear streaks 
-eruptions were also macular, hyperpigmented, and nonpruritic 
-clinical examination of 622 children, 104 counselors, and 57 adult 
staff at the camp found 97 (16%) of the children, 7 of the counselors 
(7%), and none of the adult staff with a similar rash 

33 

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

28-year-old male 
active duty sailor 

-hyperpigmented macules on the dorsa of both hand and right forearm; 
macules were uniformly brown in color and well demarcated with 
minimal erythema 
-lesions were observed near the knuckles and between the thumb and 
forefinger, with guttate macules scattered along the radial right forearm 
-large bullous lesion also developed on the dorsum of the patient’s left 
hand 
-no reactions were observed on the palms and there were no other 
related cutaneous mucosal lesions 
-based on physical examination and patient history, the patient was 
diagnosed with phytophotodermatitis. 

34 

fresh limes used to wash clothing and 
scrubbed directly on the skin during travel to 
beaches in Mexico, Belize, and Guatemala 

22-year-old female -painful, streaky, hyperpigmented rash on lateral surface of right thigh, 
with an associated area of blistering and erythema 
-similar rash on the dorsal aspect of both hands 
-rash started with painful burning erythema and progressed to blister 
formation in linear pattern 
-rash began shortly after the patient started washing her clothes in 
freshly squeezed lime juice and after spending time in the sun 
-patient was diagnosed with phytophotodermatitis from psoralen and 
UV light exposure 

35 

fresh lemon that was accidentally mixed 
with sunscreen 

3-year-old girl -erythema, hyperpigmentation, and ulcerated areas on the trunk except 
on areas that had been covered with a  bathing suit 
-child’s mother had similar hypercromic patches on her hand 
-mother had been eating seafood with lemon prior to applying 
sunscreen on the child 
-diagnosis was phytophotodermatitis 

36 

fresh lime in gin and tonic 52-year-old female -patient presented with a 4-month history of an eczematous rash on the 
side of the mouth and lips 
-initially diagnosed as angular chelitis by general practitioner 
-months prior to medical examination, the patient had begun sucking 
on limes from gin and tonics for up to 1 min 
-patient also had a history of mild hand eczema and eyelid dermatitis 
-dermatological examination showed an eczematous eruption on the 
lips, left corner of the mouth, left chin and eyelids 
-patch test to the British Contact Dermatitis Society extended standard 
series, cosmetics, balsams and perfumes, hairdressers series, lemon and 
lime peel yielded positive reactions to Myroxylon pereirae, fragrance 
mix, santolite resin, geraniol 2%, geranium oil, rose oil Bulgarian, and 
lime peel on days 2 and 4 

37 
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Table 14. Case reports 
Mode of Contact Patient(s) Presentation Reference 
fresh lemon 13-year-old female -patient with a history of psoriasis and sports-related musculosketal 

injuries presented with a  week-long painless erythematous rash on 
right thigh 
-rash began while on a beach vacation following exposure to lemons 
-physical examination showed erythematous, hyperpigmented streaks 
on thigh and 3 well-demarcated erosion on distal thigh that were in the 
shape of her hand 
-diagnosis was phytophotodermatitis from exposure to psoralens and 
UVA light 

38 

liniment containing lime juice 26-year-old female -patient presented with a residual maculopapular rash on right thigh 
and several hyperpigmented linear track on right leg 
-two weeks prior, the patient was thought to have been stung by a 
jellyfish while surfing and had treated the skin with a liniment 
containing turmeric, vinegar, and lime juice 
-3 days after treatment, several pigmented linear tracks appeared on 
right leg, some extending down to knee and 2 reaching down to the 
lateral part of the right foot 
-diagnosis was phytophotodermatitis and not jellyfish envenomation 
based on delayed reaction and hyperpigmented skin lesions 

39 

lime juice 6-year-old girl -5 days after squeezing limes, patient presented with large blisters on 
the dorsum of both hands and thighs with some visible streaking 
equivalent to a superficial burn surface area of 4% 
-lime juice exposure was followed by exposure to the sun 
-diagnosis was phytophotodermatitis 

40 

lime juice 11-year-old girl -5 days after squeezing limes, patient presented with large blisters to 
the dorsum of both hands, equivalent to a superficial burn surface area 
of 2.5% 
-lime juice exposure was followed by exposure to the sun 
-diagnosis was phytophotodermatitis 

40 

lime juice 14-year-old girl -5 days after preparing limes, patient presented with apparent 
superficial burns to the dorsum of both hands, equivalent to a burn 
surface area of 1% 
-lime juice exposure was followed by exposure to the sun 
-diagnosis was phytophotodermatitis 

40 

key lime juice 24-year-old female -patient presented with irregularly shaped but well demarcated rash on 
hands and wrists.  Rash had erythematous patches and plaques and was 
tender with noted edema on the dorsum of the hands 
-rash developed 2 days prior with tender erythema and swelling, with 
some vesicle and blister formation 
-several hours before the development of the lesions, the patient had 
made a key lime pie from scratch, including hand squeezing limes, and 
then walked outside on a sunny day 
-diagnosis was lime phytophotodermatitis 

41 
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Table 14. Case reports 
Mode of Contact Patient(s) Presentation Reference 
limes 23-year-old female -patient presented with a 3-day history of painful, erythematous, 

blistering rash on sun-exposed skin 
-prior to the onset of the rash, patient had spent 2 days at the beach 
where she had prepared mojitos with limes 
-in the subsequent 24 h, a burning erythema developed and later 
blistered 
-physical examination found tender skin with vesicles and tense bullae 
atop erythematous, edematous plaques on her dorsal hands, forearms, 
and chest. Symmetric, discrete, erythematous patches studded with tiny 
vesicles were found on her back 
-diagnosis was phytophotodermatitis 

42 

lime juice 32-year-old female -patient presented with a linear eruption consisting of erythema and 
hyperpigmentation over the chest, abdomen, and legs.  The eruption 
was only mildly painful and showed no pruritus or blistering 
-eruption occurred during the final days of a cruise where the patient 
had inserted limes into bottles of Mexican beer and sprayed the beer 
and lime juice over lower trunk and legs 
-diagnosis was lime phytophotodermatitis 

43 

lime juice 24-year-old female -patient presented with a linear array of hyperpigmentation on the left 
side of the neck and in a fingerprint smudge pattern on the right side of 
the neck 
-five days prior, the patient had been drinking Mexican beer with limes 
at a festival and had splashed lime juice on her neck 
-diagnosis was lime phytophotodermatitis 

43 

limes 21-year-old female -patient developed a raised, pruritic, 10 cm x 30 cm lesion on right 
lateral chest wall during a vacation in Florida, initially thought to be 
having an allergic reaction 
-five days after returning home, rash was diagnosed with herpes zoster  
due to multiple vesicles in dermatomal distribution on right side of 
torso 
-four days later, patient presented to primary care physician due to 
continuation of occurrence of hyperpigmentation around mouth, chin, 
upper chest, breasts, thighs, and forearms.  Original lesions on right 
lateral thorax had dried, crusted, and was peeling 
-while on vacation, the patient was exposed to the sun and had 
consumed citrus beverages and fresh limes 
-final diagnosis was phytophotodermatitis 

44 
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2015 FDA VCRP Raw Data 
02A - Bath Oils, Tablets, and 
Salts 

CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 1 

02B - Bubble Baths CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 1 
05A - Hair Conditioner CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 4 
05F - Shampoos (non-coloring) CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 3 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 1 

05H - Wave Sets CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 1 
10A - Bath Soaps and 
Detergents 

CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 7 

10E - Other Personal 
Cleanliness Products 

CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 8 

12A - Cleansing CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 8 
12C - Face and Neck (exc 
shave) 

CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 2 

12D - Body and Hand (exc 
shave) 

CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 1 

12F - Moisturizing CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 11 
12H - Paste Masks (mud packs) CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 1 
12I - Skin Fresheners CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 1 
12J - Other Skin Care Preps CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 5 
   
05A - Hair Conditioner CITRUS AURANTIIFOLIA (LIME) JUICE  1 
   
02B - Bubble Baths CITRUS AURANTIUM (BITTER ORANGE) FRUIT 

EXTRACT 
1 

02D - Other Bath Preparations CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

1 

03D - Eye Lotion CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

2 

03F - Mascara CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

1 

03G - Other Eye Makeup 
Preparations 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

3 

04E - Other Fragrance 
Preparation 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

7 

05A - Hair Conditioner CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

12 

05F - Shampoos (non-coloring) CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

11 

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

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

8 

05I - Other Hair Preparations CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

2 

07C - Foundations CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

2 

07E - Lipstick CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

3 

07I - Other Makeup 
Preparations 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

3 

08B - Cuticle Softeners CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

2 
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10A - Bath Soaps and 
Detergents 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

16 

10B - Deodorants (underarm) CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

3 

10E - Other Personal 
Cleanliness Products 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

23 

12A - Cleansing CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

35 

12C - Face and Neck (exc 
shave) 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

40 

12D - Body and Hand (exc 
shave) 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

23 

12E - Foot Powders and Sprays CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

2 

12F - Moisturizing CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

49 

12G - Night CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

5 

12H - Paste Masks (mud packs) CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

6 

12I - Skin Fresheners CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

4 

12J - Other Skin Care Preps CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

28 

13A - Suntan Gels, Creams, and 
Liquids 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

1 

13B - Indoor Tanning 
Preparations 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

2 

   
02D - Other Bath Preparations CITRUS AURANTIUM (BITTER ORANGE) FRUIT 

WATER 
1 

03E - Eye Makeup Remover CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
WATER 

1 

03G - Other Eye Makeup 
Preparations 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
WATER 

1 

10A - Bath Soaps and 
Detergents 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
WATER 

1 

12F - Moisturizing CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
WATER 

2 

12J - Other Skin Care Preps CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
WATER 

3 

   
03F - Mascara CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 

WATER 
1 

03G - Other Eye Makeup 
Preparations 

CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 
WATER 

2 

04A - Cologne and Toilet waters CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 
WATER 

1 

07C - Foundations CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 
WATER 

1 

07I - Other Makeup 
Preparations 

CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 
WATER 

1 

10E - Other Personal 
Cleanliness Products 

CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 
WATER 

1 
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12A - Cleansing CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 
WATER 

3 

12C - Face and Neck (exc 
shave) 

CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 
WATER 

6 

12F - Moisturizing CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 
WATER 

3 

12J - Other Skin Care Preps CITRUS AURANTIUM DULCIS (ORANGE) FRUIT 
WATER 

4 

   
10A - Bath Soaps and 
Detergents 

CITRUS AURANTIUM DULCIS(ORANGE)FRUIT 
EXTRACT 

1 

12A - Cleansing CITRUS AURANTIUM DULCIS(ORANGE)FRUIT 
EXTRACT 

2 

12C - Face and Neck (exc 
shave) 

CITRUS AURANTIUM DULCIS(ORANGE)FRUIT 
EXTRACT 

1 

12D - Body and Hand (exc 
shave) 

CITRUS AURANTIUM DULCIS(ORANGE)FRUIT 
EXTRACT 

1 

12G - Night CITRUS AURANTIUM DULCIS(ORANGE)FRUIT 
EXTRACT 

1 

12J - Other Skin Care Preps CITRUS AURANTIUM DULCIS(ORANGE)FRUIT 
EXTRACT 

1 

   
05A - Hair Conditioner CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 

EXTRACT 
5 

05F - Shampoos (non-coloring) CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

4 

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

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

3 

05I - Other Hair Preparations CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

3 

10E - Other Personal 
Cleanliness Products 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

1 

12A - Cleansing CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

1 

12C - Face and Neck (exc 
shave) 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

5 

12D - Body and Hand (exc 
shave) 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

1 

12F - Moisturizing CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

1 

   
01A - Baby Shampoos CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 

OIL 
3 

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

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

1 

02A - Bath Oils, Tablets, and 
Salts 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

2 

05A - Hair Conditioner CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

3 

05C - Hair Straighteners CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

1 

05F - Shampoos (non-coloring) CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

4 

05G - Tonics, Dressings, and CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 1 
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Other Hair Grooming Aids OIL 
10A - Bath Soaps and 
Detergents 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

1 

10E - Other Personal 
Cleanliness Products 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

1 

11D - Preshave Lotions (all 
types) 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

1 

12A - Cleansing CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

3 

12C - Face and Neck (exc 
shave) 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

3 

12D - Body and Hand (exc 
shave) 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

1 

12F - Moisturizing CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

5 

12H - Paste Masks (mud packs) CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

1 

12I - Skin Fresheners CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

1 

12J - Other Skin Care Preps CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
OIL 

2 

   
05A - Hair Conditioner CITRUS GLAUCA FRUIT EXTRACT 2 
05F - Shampoos (non-coloring) CITRUS GLAUCA FRUIT EXTRACT 3 
   
02A - Bath Oils, Tablets, and 
Salts 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 

02D - Other Bath Preparations CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 
03E - Eye Makeup Remover CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 2 
03G - Other Eye Makeup 
Preparations 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 

04A - Cologne and Toilet waters CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 2 
04C - Powders (dusting and 
talcum, excluding aftershave 
talc) 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 

04E - Other Fragrance 
Preparation 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 

05A - Hair Conditioner CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 16 
05B - Hair Spray (aerosol 
fixatives) 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 

05F - Shampoos (non-coloring) CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 26 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 15 

05H - Wave Sets CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 2 
05I - Other Hair Preparations CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 3 
06A - Hair Dyes and Colors (all 
types requiring caution 
statements and patch tests) 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 2 

06C - Hair Rinses (coloring) CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 
06D - Hair Shampoos (coloring) CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 
06H - Other Hair Coloring 
Preparation 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 2 

07B - Face Powders CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 2 
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07E - Lipstick CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 5 
09B - Mouthwashes and Breath 
Fresheners 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 3 

10A - Bath Soaps and 
Detergents 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 12 

10B - Deodorants (underarm) CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 
10E - Other Personal 
Cleanliness Products 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 3 

11B - Beard Softeners CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 
12A - Cleansing CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 32 
12C - Face and Neck (exc 
shave) 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 21 

12D - Body and Hand (exc 
shave) 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 12 

12F - Moisturizing CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 19 
12G - Night CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 
12H - Paste Masks (mud packs) CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 5 
12I - Skin Fresheners CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 4 
12J - Other Skin Care Preps CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 12 
   
10E - Other Personal 
Cleanliness Products 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT WATER 2 

   
10A - Bath Soaps and 
Detergents 

CITRUS GRANDIS (GRAPEFRUIT) JUICE 2 

10E - Other Personal 
Cleanliness Products 

CITRUS GRANDIS (GRAPEFRUIT) JUICE 1 

12C - Face and Neck (exc 
shave) 

CITRUS GRANDIS (GRAPEFRUIT) JUICE 5 

12D - Body and Hand (exc 
shave) 

CITRUS GRANDIS (GRAPEFRUIT) JUICE 2 

12F - Moisturizing CITRUS GRANDIS (GRAPEFRUIT) JUICE 4 
12H - Paste Masks (mud packs) CITRUS GRANDIS (GRAPEFRUIT) JUICE 1 
   
03D - Eye Lotion CITRUS JUNOS FRUIT EXTRACT 6 
04A - Cologne and Toilet waters CITRUS JUNOS FRUIT EXTRACT 1 
05F - Shampoos (non-coloring) CITRUS JUNOS FRUIT EXTRACT 1 
07I - Other Makeup 
Preparations 

CITRUS JUNOS FRUIT EXTRACT 1 

10A - Bath Soaps and 
Detergents 

CITRUS JUNOS FRUIT EXTRACT 2 

12A - Cleansing CITRUS JUNOS FRUIT EXTRACT 2 
12C - Face and Neck (exc 
shave) 

CITRUS JUNOS FRUIT EXTRACT 10 

12D - Body and Hand (exc 
shave) 

CITRUS JUNOS FRUIT EXTRACT 2 

12F - Moisturizing CITRUS JUNOS FRUIT EXTRACT 6 
12H - Paste Masks (mud packs) CITRUS JUNOS FRUIT EXTRACT 2 
12J - Other Skin Care Preps CITRUS JUNOS FRUIT EXTRACT  5 
   
02B - Bubble Baths CITRUS LIMON (LEMON) FRUIT EXTRACT 2 
03D - Eye Lotion CITRUS LIMON (LEMON) FRUIT EXTRACT 7 
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03E - Eye Makeup Remover CITRUS LIMON (LEMON) FRUIT EXTRACT 1 
03G - Other Eye Makeup 
Preparations 

CITRUS LIMON (LEMON) FRUIT EXTRACT 5 

04E - Other Fragrance 
Preparation 

CITRUS LIMON (LEMON) FRUIT EXTRACT 11 

05A - Hair Conditioner CITRUS LIMON (LEMON) FRUIT EXTRACT 18 
05B - Hair Spray (aerosol 
fixatives) 

CITRUS LIMON (LEMON) FRUIT EXTRACT 6 

05F - Shampoos (non-coloring) CITRUS LIMON (LEMON) FRUIT EXTRACT 19 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS LIMON (LEMON) FRUIT EXTRACT 5 

05I - Other Hair Preparations CITRUS LIMON (LEMON) FRUIT EXTRACT 35 
07C - Foundations CITRUS LIMON (LEMON) FRUIT EXTRACT 5 
07E - Lipstick CITRUS LIMON (LEMON) FRUIT EXTRACT 5 
07F - Makeup Bases CITRUS LIMON (LEMON) FRUIT EXTRACT 1 
07I - Other Makeup 
Preparations 

CITRUS LIMON (LEMON) FRUIT EXTRACT 5 

08A - Basecoats and Undercoats CITRUS LIMON (LEMON) FRUIT EXTRACT 1 
08B - Cuticle Softeners CITRUS LIMON (LEMON) FRUIT EXTRACT 1 
08G - Other Manicuring 
Preparations 

CITRUS LIMON (LEMON) FRUIT EXTRACT 1 

09B - Mouthwashes and Breath 
Fresheners 

CITRUS LIMON (LEMON) FRUIT EXTRACT 1 

09C - Other Oral Hygiene 
Products 

CITRUS LIMON (LEMON) FRUIT EXTRACT 1 

10A - Bath Soaps and 
Detergents 

CITRUS LIMON (LEMON) FRUIT EXTRACT 15 

10B - Deodorants (underarm) CITRUS LIMON (LEMON) FRUIT EXTRACT 1 
10E - Other Personal 
Cleanliness Products 

CITRUS LIMON (LEMON) FRUIT EXTRACT 20 

11A - Aftershave Lotion CITRUS LIMON (LEMON) FRUIT EXTRACT 4 
11G - Other Shaving 
Preparation Products 

CITRUS LIMON (LEMON) FRUIT EXTRACT 2 

12A - Cleansing CITRUS LIMON (LEMON) FRUIT EXTRACT 49 
12C - Face and Neck (exc 
shave) 

CITRUS LIMON (LEMON) FRUIT EXTRACT 54 

12D - Body and Hand (exc 
shave) 

CITRUS LIMON (LEMON) FRUIT EXTRACT 52 

12E - Foot Powders and Sprays CITRUS LIMON (LEMON) FRUIT EXTRACT 2 
12F - Moisturizing CITRUS LIMON (LEMON) FRUIT EXTRACT 172 
12G - Night CITRUS LIMON (LEMON) FRUIT EXTRACT 9 
12H - Paste Masks (mud packs) CITRUS LIMON (LEMON) FRUIT EXTRACT 12 
12I - Skin Fresheners CITRUS LIMON (LEMON) FRUIT EXTRACT 7 
12J - Other Skin Care Preps CITRUS LIMON (LEMON) FRUIT EXTRACT 37 
13B - Indoor Tanning 
Preparations 

CITRUS LIMON (LEMON) FRUIT EXTRACT 5 

   
05A - Hair Conditioner CITRUS LIMON (LEMON) JUICE 1 
05F - Shampoos (non-coloring) CITRUS LIMON (LEMON) JUICE 6 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS LIMON (LEMON) JUICE 1 

06D - Hair Shampoos (coloring) CITRUS LIMON (LEMON) JUICE 1 
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10A - Bath Soaps and 
Detergents 

CITRUS LIMON (LEMON) JUICE 1 

10E - Other Personal 
Cleanliness Products 

CITRUS LIMON (LEMON) JUICE 1 

12B - Depilatories CITRUS LIMON (LEMON) JUICE 1 
12C - Face and Neck (exc 
shave) 

CITRUS LIMON (LEMON) JUICE 3 

12D - Body and Hand (exc 
shave) 

CITRUS LIMON (LEMON) JUICE 4 

12F - Moisturizing CITRUS LIMON (LEMON) JUICE 4 
12H - Paste Masks (mud packs) CITRUS LIMON (LEMON) JUICE 2 
12I - Skin Fresheners CITRUS LIMON (LEMON) JUICE 1 
   
04A - Cologne and Toilet waters CITRUS MEDICA LIMONUM (LEMON) FRUIT 

WATER 
1 

10E - Other Personal 
Cleanliness Products 

CITRUS MEDICA LIMONUM (LEMON) FRUIT 
WATER 

1 

12C - Face and Neck (exc 
shave) 

CITRUS MEDICA LIMONUM (LEMON) FRUIT 
WATER 

1 

   
05A - Hair Conditioner CITRUS MEDICA LIMONUM (LEMON) JUICE 

EXTRACT 
1 

10E - Other Personal 
Cleanliness Products 

CITRUS MEDICA LIMONUM (LEMON) JUICE 
EXTRACT 

1 

12C - Face and Neck (exc 
shave) 

CITRUS MEDICA LIMONUM (LEMON) JUICE 
EXTRACT 

2 

   
04A - Cologne and Toilet waters CITRUS MEDICA VULGARIS FRUIT EXTRACT 1 
05F - Shampoos (non-coloring) CITRUS MEDICA VULGARIS FRUIT EXTRACT 1 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS MEDICA VULGARIS FRUIT EXTRACT 2 

10A - Bath Soaps and 
Detergents 

CITRUS MEDICA VULGARIS FRUIT EXTRACT 2 

10B - Deodorants (underarm) CITRUS MEDICA VULGARIS FRUIT EXTRACT 1 
10E - Other Personal 
Cleanliness Products 

CITRUS MEDICA VULGARIS FRUIT EXTRACT 2 

12D - Body and Hand (exc 
shave) 

CITRUS MEDICA VULGARIS FRUIT EXTRACT 2 

   
01A - Baby Shampoos CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 1 
03D - Eye Lotion CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 2 
05F - Shampoos (non-coloring) CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 5 
07E - Lipstick CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 1 
07F - Makeup Bases CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 1 
10A - Bath Soaps and 
Detergents 

CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 3 

10E - Other Personal 
Cleanliness Products 

CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 1 

12A - Cleansing CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 3 
12C - Face and Neck (exc 
shave) 

CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 7 

12D - Body and Hand (exc CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 8 
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shave) 
12F - Moisturizing CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 6 
12H - Paste Masks (mud packs) CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 11 
12J - Other Skin Care Preps CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 9 
13B - Indoor Tanning 
Preparations 

CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 1 

   
10A - Bath Soaps and 
Detergents 

CITRUS PARADISI (GRAPEFRUIT) FRUIT JUICE 1 

12D - Body and Hand (exc 
shave) 

CITRUS PARADISI (GRAPEFRUIT) FRUIT JUICE 1 

   
02B - Bubble Baths CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 

EXTRACT 
1 

05A - Hair Conditioner CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

2 

05F - Shampoos (non-coloring) CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

5 

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

CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

2 

10A - Bath Soaps and 
Detergents 

CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

3 

10B - Deodorants (underarm) CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

1 

10E - Other Personal 
Cleanliness Products 

CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

7 

12A - Cleansing CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

1 

12C - Face and Neck (exc 
shave) 

CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

2 

12F - Moisturizing CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

1 

12G - Night CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

1 

12H - Paste Masks (mud packs) CITRUS RETICULATA (MANDARIN ORANGE) FRUIT 
EXTRACT 

1 

   
01C - Other Baby Products CITRUS RETICULATA (TANGERINE) FRUIT 

EXTRACT 
1 

02B - Bubble Baths CITRUS RETICULATA (TANGERINE) FRUIT 
EXTRACT 

1 

03D - Eye Lotion CITRUS RETICULATA (TANGERINE) FRUIT 
EXTRACT 

1 

10E - Other Personal 
Cleanliness Products 

CITRUS RETICULATA (TANGERINE) FRUIT 
EXTRACT 

1 

12D - Body and Hand (exc 
shave) 

CITRUS RETICULATA (TANGERINE) FRUIT 
EXTRACT 

1 

   
12C - Face and Neck (exc 
shave) 

CITRUS SINENSIS (ORANGE) FIBER 3 

   
12C - Face and Neck (exc 
shave) 

CITRUS SINENSIS (ORANGE) JUICE 1 

Distributed for comment only -- do not cite or quote 
 



   
12C - Face and Neck (exc 
shave) 

CITRUS SINENSIS (ORANGE) POWDER 1 

   
05B - Hair Spray (aerosol 
fixatives) 

CITRUS SINENSIS (SWEET ORANGE) FRUIT 
EXTRACT 

1 

05F - Shampoos (non-coloring) CITRUS SINENSIS (SWEET ORANGE) FRUIT 
EXTRACT 

1 

10A - Bath Soaps and 
Detergents 

CITRUS SINENSIS (SWEET ORANGE) FRUIT 
EXTRACT 

3 

11A - Aftershave Lotion CITRUS SINENSIS (SWEET ORANGE) FRUIT 
EXTRACT 

4 

12A - Cleansing CITRUS SINENSIS (SWEET ORANGE) FRUIT 
EXTRACT 

1 

12H - Paste Masks (mud packs) CITRUS SINENSIS (SWEET ORANGE) FRUIT 
EXTRACT 

1 

12I - Skin Fresheners CITRUS SINENSIS (SWEET ORANGE) FRUIT 
EXTRACT 

1 

   
03D - Eye Lotion CITRUS SINENSIS (SWEET ORANGE) FRUIT WATER 1 
12A - Cleansing CITRUS SINENSIS (SWEET ORANGE) FRUIT WATER 1 
12D - Body and Hand (exc 
shave) 

CITRUS SINENSIS (SWEET ORANGE) FRUIT WATER 1 

12G - Night CITRUS SINENSIS (SWEET ORANGE) FRUIT WATER 1 
   
04E - Other Fragrance 
Preparation 

CITRUS TANGERINA (TANGERINE) EXTRACT 1 

05A - Hair Conditioner CITRUS TANGERINA (TANGERINE) EXTRACT 4 
05F - Shampoos (non-coloring) CITRUS TANGERINA (TANGERINE) EXTRACT 6 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS TANGERINA (TANGERINE) EXTRACT 1 

10A - Bath Soaps and 
Detergents 

CITRUS TANGERINA (TANGERINE) EXTRACT 2 

12D - Body and Hand (exc 
shave) 

CITRUS TANGERINA (TANGERINE) EXTRACT 1 

12J - Other Skin Care Preps CITRUS TANGERINA (TANGERINE) EXTRACT 1 
   
04E - Other Fragrance 
Preparation 

HYDROLYZED CITRUS AURANTIUM DULCIS FRUIT 
EXTRACT 

6 

07C - Foundations HYDROLYZED CITRUS AURANTIUM DULCIS FRUIT 
EXTRACT 

1 

12C - Face and Neck (exc 
shave) 

HYDROLYZED CITRUS AURANTIUM DULCIS FRUIT 
EXTRACT 

3 

12F - Moisturizing HYDROLYZED CITRUS AURANTIUM DULCIS FRUIT 
EXTRACT 

1 

12J - Other Skin Care Preps HYDROLYZED CITRUS AURANTIUM DULCIS FRUIT 
EXTRACT 

2 

13B - Indoor Tanning 
Preparations 

HYDROLYZED CITRUS AURANTIUM DULCIS FRUIT 
EXTRACT 

2 
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