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Memorandum 

To:  CIR Expert Panel Members and Liaisons 
From:  Christina L. Burnett, Senior Scientific Writer/Analyst       
Date:  February 20, 2015 
Subject:  Draft Report on Citrus Fruit-Derived Ingredients 
 

Enclosed is the Draft Report of the Safety Assessment of Citrus Fruit-Derived Ingredients as Used in Cosmetics.  (It is 
identified as cfruit032015rep in the pdf document).  
 
At the March 2014 meeting, the Panel tabled further discussion of 198 citrus-derived ingredients to allow CIR staff to 
reorganize the report and to obtain clarification from the Research Institute for Fragrance Materials (RIFM) on the 
functions of some of the 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.  The Panel 
issued a final report on citrus-derived peel oils in September 2014 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. 
 
Citrus limon (lemon) fruit extract has the most reported uses in cosmetic products, with a total of 530; 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 292 more than half of those uses are in leave-on skin 
care preparations. The results of the concentration of use survey 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.  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 other use concentrations that were reported for the other citrus fruit ingredients were much 
lower than these two ingredients. 
  
We have yet to receive clarification from RIFM on the fragrance use of citrus fruit ingredients.  Of the 80 ingredients in this 
report, 6 ingredients are reported in the Dictionary as solely functioning as fragrances.  Additionally, we have not received 
any further data. 
 
If no additional data are needed, the Panel should issue a Tentative Report.   
 

mailto:cirinfo@cir-safety.org
http://www.cir-safety.org/
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Citrus 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. 
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Citrus Fruit-Derived Ingredients  Data Profile – March 2015 – Writer, Christina Burnett 
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Citrus aurantifolia (lime) fruit extract 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  

Citrus aurantium dulcis (orange) fruit water X  X        

Citrus bergamia (bergamot orange) fruit extract X          

Citrus bergamia (bergamot orange) fruit oil X          

Citrus glauca fruit extract X          

Citrus grandis (grapefruit) fruit extract X          

Citrus grandis (grapefruit) juice X          

Citrus grandis (grapefruit) fruit water X  X        

Citrus japonica fruit extract X          

Citrus junos fruit extract X          

Citrus limon (lemon) fruit extract X          

Citrus limon (lemon) fruit water   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          

Citrus paradisi (grapefruit) fruit extract X          

Citrus paradisi (grapefruit) fruit juice X          

Citrus paradisi (grapefruit) fruit water    X       

Citrus reticulata (tangerine) fruit extract X          

Citrus reticulate (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. 

 
Online Info 

• 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 Fruit Ingredients, formerly known as Citrus-Derived Ingredients 

December 8-9, 2014 

 

Belsito’s Team 

DR. BELSITO:  Okay, and then the citrus fruit derived ingredients, which starts I guess on page 79, is that right?  So 
let me get down to my comments starting there.  So basically what we're being asked to, so we did the PL oils and 
then the next most frequent thing were the fruit extracts.  So now we're being asked -- we're moving on to these fruit 
extracts.  Does it make sense to include all of the fruit extracts that are listed on page 79 and 80 of the PDF?  And I 
thought fine, as long as we're assured that none of them are solely fragrance ingredients.  So have we reached out to 
RIFM about that? 

DR. HELDRETH:  So we've looked and seen which ones are listed in the cosmetic dictionary that only have 
fragrance as their function.  And we've marked those ones here with an asterisk. But we have -- 

DR. BELSITO:  Not confirmed it. 

DR. HELDRETH:  We have yet to confirm that those are actually going to be reviewed by RIFM.  But we're 
working on that. 

DR. BELSITO:  Okay. 

DR. HELDRETH:  And they will be removed if it does become the case. 

DR. BELSITO:  Okay, so I was comfortable at least giving a shot and seeing what it looks like. 

DR. LIEBLER:  I wanted to raise a question again and a response -- reaction to the science at CIR -- Science and 
Support Committee memo about the idea of potentially wasting time on reviewing ingredients of no interest to 
industry.  Hard for us to assess what the interest level is.  So I mean, we're seeing this memo.  I'm not sure to what 
degree we're supposed to respond to that.  So it sort of raises a general question about this sort of heads up 
mechanism.  I like the idea of having some front end feedback on the strategy.  But if we see your memo and we see 
this and they're kind of out of sync, I sort of had always assumed that that would take place in a back channel 
discussion between CIR and the council.  And I'm not sure whether we should be trying to respond to this or not 
because our responses may be -- the issue may be moot by the time our advice is solicited.  So I'm not sure how 
to -- how we should try and deal with that. 

DR. HELDRETH:  I mean, our perspective on it is, we want to make sure that you feel a comfort level with this type 
of ingredient group.  If you don't, we welcome suggested changes to it.  If some of these ingredients, once we have 
constituent data, once we have tox profiles on them, do not seem to fit with the other ones, then we don't see 
anything wrong with saying, we don't have enough information to determine these. 

I think time would be wasted if we go forward with it and then simply delete ingredients.  Then your time is wasted. 
The analyst's time is wasted.  Industry's time is wasted.  But if we come with a conclusion of insufficient for those 
ones that we don't feel we have enough information about, you've made a conclusion that will go forward.  If there's 
zero uses on it, then it will immediately go into that insufficient data zero use category when the report goes final.  If 
somebody is still using it, then it'll get that two year clock for someone to submit data. 

DR. LIEBLER:  So the large question then is, is this an appropriate next whack at citrus?  I agree. 

DR. BELSITO:  Yeah, I mean, my thought was, I read the report from the council, but first of all, I don't know 
which ingredients have zero uses.  And I don't have the composition of these fruit extracts.  So I mean, I think 
that -- and I don't know what kind of information is out there.  So query industry.  Let's see what we can get from 
Dr. Dukes or whatever other sources we're going to use for botanical ingredients.  Let's put a table together. 

And if we're seeing a lot of information -- if we're seeing information lacking on something that's not used.  I mean, 
we can go insufficient, but it's just created this whole public perception that there are thousands of ingredients out 
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there.  Many of which aren't used, but are out there.  And they don't know they're not being used, in which no one 
has looked at safety.  And that's a whole problem with the cosmetic ingredient dictionary that we'd have no control 
over. 

So at least we can go out and say, okay, these are in the dictionary.  We took a whack at them, and we either decided 
to remove them, or we decided they were insufficient.  And as Mark said, if they have zero uses, then they go into a 
bucket.  So we cannot be criticized as a panel of leaving all these things out in the marketplace which really aren't in 
the marketplace to begin with, unreviewed. 

DR. LIEBLER:  So if we go through this exercise, past this step, now you start to try and pull together the 
information, and there's some really big gaps.  And you come to the conclusion that maybe we need to yet again 
adjust the approach to this group of ingredients.  But you don't want to wait till the next meeting.  This might be an 
example of something where perhaps an email to the panel for a pointed clear question, if you propose to do 
something different.  Maybe that's something that we could do, rather than wait a whole meeting cycle.  I don't know 
if it -- you know, it might be you won't have that information until the next time, until March anyway, but I don't 
know what the timing would be. 

DR. HELDRETH:  Yeah, I mean, certainly when an analyst starts looking at this, they're going to have to do the full 
search and hopefully we get things like component data from industry.  Because sources like Dr. Dukes are not 
going to really tell us much about the constituent data for a specific ingredient, even though it may tell you 
something about citrus aurantifolia in general.  But it's not going to tell us what citrus aurantifolia fruit extract is as 
an ingredient as far as constituent data. 

So the analyst, the writer, will have to go out and do that research before we have more information than we have in 
front of us.  And so they can put an SLR at that point, whether here's enough information to make a decision on.  Or 
it's a situation where there doesn't even seem enough information to go any further.  And we have a notice to 
proceed type of process if it comes to that.  And we can move forward from that step. 

DR. LIEBLER:  Well, based on what we had before, so at this point I would say go ahead.  That's my take. 

DR. BELSITO:  But in terms of -- I mean, quite honestly, yeah, they're going to have to go out and search, but when 
you're searching, doesn't take that much extra time to just add in the ingredients.  I mean, once you search a 
database, the biggest problem is accessing the database.  And if you're a quick typist, you can add citrus or da, da, 
or, or, or, or, and -- and then it pops up.  And if there's nothing on one of these, nothing's going to pop up.  So it's 
really -- at least my experience with searching databases for information I need, is A, it's getting on the database and 
then deciding the search terms I need.  The search terms of ingredients are going to be pretty clear cut.  I mean, it's a 
long list, but you can cut and paste after you type it up the first time. 

DR. HELDRETH:  We'll also have to find different systems of nomenclature to search through as well, 'cause many 
of these ingredients are going through a name change process within the nomenclature committee, 'cause some of 
this taxonomy is not considered up to date.  So there will be some work there, collaborating with the folks at INCI to 
get all of the appropriate search terms so that we're not missing any papers. 

DR. BELSITO:  Okay, and Dan, there was a question I guess that also is in your domain from the Science 
Committee, and that was about looking at fermented juices.  Do you want to keep those in for now?  It's in their 
October 24th memo.  It says, "As fermenting changes -- " 

DR. LIEBLER:  Yeah, no, I saw it.  I mean, fermenting basically chews up the sugar and generates alcohol.  I think 
we can deal with that. (laughter) All joking aside -- 

DR. LANGE:  You're familiar with that process? 

DR. LIEBLER:  Yes.  I think we can add that to the brew, so -- 

DR. SNYDER:  Carol, does a group this size present any problems getting use data? 

DR. EISENMANN:  The use survey was done originally with the one that's been done already. 
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DR. BELSITO:  When we had everything. 

DR. EISENMANN:  Right.  So you've got that.  I mean, maybe eventu -- 'cause it's old, when the SLR is available, 
might be redone and -- so you'd have it up to date.  But I'm not going to do an update until there's actually a 
document. 

DR. LIEBLER:  And on the fermented issue, I am intrigued, to say the least, by citrus (inaudible) fruit juice ferment 
extract filtrate. That's all I have to say about that. 

DR. BELSITO:  Okay.  So we're going to keep them all in for now and try and take a whack at looking at that next 
group. 

 

 

Marks’ Team 

DR. MARKS:  Okay.  And then the last one of the strategies is citrus. 

DR. HELDRETH:  Let me tell you that when we originally brought citrus before the Panel, the Panel came to a 
consensus that we could do these byplant parts, and the first one of choice was one with the highest frequency of 
use, which was the peel oils, and that once that was done, the Panel decided that the connection would be the 
fruit- derived extracts.  So that's what's we are representing to you here in this memo, is this was the ingredients that 
are citrus -- fruit-derived extracts.  So the question is, do you find this grouping acceptable?  Is there something you 
would not put in here? 

DR. MARKS:  It's interesting because CIR Science and -- Science -- 

DR. BERGFELD:  The SSC? 

DR. MARKS:  Yes. 

DR. BERGFELD:  CSS, I guess. 

DR. MARKS:  Yes.  Committee inclusion based on composition.  Ron Shank, "I think the proposal by the Science 
and Support Committee Group, is really based on composition is a good proposal, but I had no idea how difficult it 
would be to get the composition data." 

DR. SLAGA:  It would be impossible. 

DR. MARKS:  Perhaps the chemist -- and then my question was, is if you do food extracts, is the extract in the 
ingredients you listed, Bart, 80 of them, is water the same, powder, juice, and then there was even an oil in there.  I 
don't know you just limit it to fruit extract period.  And then we do get the composition of some of them for sure we 
can get from -- 

DR. HELDRETH:  Yes.  I mean, grouping them on composition is -- at this stage is impossible, and we don't have 
the composition, even if you go to Dr. Dootz, or some publicly-available literature out there on composition of citrus 
or  aurantifolia, that doesn't tell you anything about the composition of the ingredient.  It might tell you about the 
plant, or even the plant part, but it doesn't tell you anything -- so grouping it based on those compositions is, I agree, 
would be ideal, but it's not possible. 

DR. SLAGA:  It's not possible. 

DR. HELDRETH:  No.  Basing it on specific methods of manufacture, like doing an extract or water, or a fruit oil, I 
can understand having subgroups like that to separate it that way.  I would -- I would be sure to remind the Panel 
that even though we say citrus aurantifolia or fruit extract, there are multiple possible methods of manufacture just 
for that one alone, I mean.  So, yes, I think we'd need composition data, and yes we need method of manufacture 
to -- what these things really mean, but at some point we have to pick a group to go forward with. 
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And we did so with the peel oils, and if later down the road, it proves that the composition of, say, the juice or the 
fruit oil, is radically different and it doesn't belong with the group you can always make an insufficient 
announcement or separate it out later down the road. 

DR. MARKS:  Is there a reason why you put the oil in there.  I mean, I don't think of that -- You know, the extract is 
just the fruit in whatever extract -- it gets you to get extract, how is the oil? 

DR. HELDRETH:  If it came out of the fruit it's an extract.  If I push a piece of fruit out there -- 

DR. MARKS:  So we are just saying the same for peel oil?  If we divide out peel oils and separate them out, the idea 
was getting the peel and then we got the oil out of it, but to me, the extract would be the whole -- I don't know how 
you can go back and say, if we say we doing food extracts and now we are starting to include water, soluble things; 
powder, what's that?  And, boy, I think I'd just limit it to, what's that fruit extract on it.  But, Tom, Ron, what's your 
feeling of that? 

DR. BERGFELD:  Maybe you have to start there, and see about the manufacturing methods. 

DR. HELDRETH:  Possibly put out a request for certain types of information that would make your job easier, like 
the panelist put out a request for composition information on the (inaudible) group, that to help us understanding the 
group, and maybe put out an insufficient data-type announcement although it's not really one, but asking for that 
information, so the Panel would be able to make a better decision when the report comes along, and these are just 
ideas. 

DR. MARKS:  I mean, if fruit oil is a substrate of the food extract, the food extract and all the composition and only 
the oil would be a subset of that, I would feel more comfortable.  Although then, again, you could say, is the oil 
more concentrated in some? 

DR. HELDRETH:  Well, if I take piece of fruit and dissolve it up in hexanes, so tear it off, and it evaporate off the 
hexanes, I bet you I'm going to get a lot of oil, but yet that's also an extract.  But without knowing the manufacturing 
details behind the ingredient is there really a whole lot of technical difference between a certain extract and an oil, if 
we are not told those details. 

DR. MARKS:  So what is a peel oil, is that an extract. 

DR. HILL:  So usually the way they get that -- 

DR. HELDRETH:  It depends on the method. 

DR. HILL:  Yes.  Usually the way they get the peel oil is to grind up the peel or where they finally induce steam 
distillation and you get the oil, it's just a more organic chemistry experiment. 

DR. MARKS:  So really it's maybe perhaps, which, for my own personal approach which I shouldn't be looking at 
powder or whatever, it's just that it comes from the fruit, just like we did with peel, it comes from the peel, it comes 
from the peel.  So now we are concentrating on the fruit.  So, maybe it shouldn't be fruit extracts up for the title, 
maybe it should be something like fruit, I don't know how you want to put it, fruit derivatives? 

DR. HELDRETH:  Yes.  That's what I currently have, citrus fruit-derived ingredients. 

DR. MARKS:  Yes.  There you go.  Okay. 

DR. HILL:  Which, if it's the whole fruit you are going to get peel oil along with whatever else is in that extract, 
perhaps, depending on what -- how they process, right? 

DR. HELDRETH:  And depending on what we get, you know, if you have some subclass like the juice or the fruit 
oil that we don't have information about, that subgroup can get its own conclusion if it's efficient or (inaudible). 

DR. MARKS:  Okay.  So this is a nice discussion -- 

DR. SLAGA:  But we've already (inaudible) the oil. 
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DR. MARKS:  -- I don't know that I can summarize.  Tom, Ron, what guidance do we want to give to Bart? 

DR. SLAGA:  Well, just remember we did the peel oils and they were safe. 

DR. MARKS:  Yes.  Oh, yes.  Well didn't we have lemons with the (inaudible)? 

DR. SLAGA:  Yes. 

DR. HILL:  Safe is the qualification on them, advice (inaudible) -- 

DR. SLAGA:  So even if there is some peel left on the fruit or -- 

DR. MARKS:  So you like all these ingredients and to just move forward? 

DR. SLAGA:  Yes -- No.  I don't have any problem. 

DR. MARKS:  And then we just find out the method of manufacturing or composition as much as we can, and 
identify some as we've done with the other botanical's potential alerts within the composition. 

DR. HELDRETH:  Right.  And then just -- the plan going forward then would be that, instead of there being any 
concern that a writer would do all the work and put this all out there, and then we delete the ingredients.  Instead we 
would mark them as insufficient if they don't seem to fit in the grouping, or if they -- In fact we know of 
nothing -- no time and energy is wasted by the Panel or the Science Committee or the writer. 

DR. MARKS:  Do you like that Tom, Ron? 

DR. SLAGA:  Mm-hmm. 

DR. HILL:  I do too. 

DR. MARKS:  Okay.  Insufficient, so I think you are going to have to bring that up again, because I have a feeling 
that that caveat may be forgotten. 

DR. HELDRETH:  And that may be the case for many of these ones that that aren't even in use, or are not used by 
many. 

DR. BERGFELD:  That sounds to me like it's just a repeat of the plants we've used before, but we are looking at the 
strategy upfront rather than developing them as we go. 

DR. SLAGA:  Right. 

DR. HILL:  So at least we are not -- we are not mixing the -- 

SPEAKER:  We are trying to anyway. 

DR. MARKS:  Yes.  I was going to say, that's optimistic, perhaps, but I think a good approach.  Thanks, Bart. 

DR. HELDRETH:  Sure. 

DR. MARKS:  Any other comments?  Is that -- is that helpful then? 

DR. HELDRETH:  It is. 

DR. MARKS:  Yes.  Okay.  And I think that's -- we'll see whether they include all -- so here we are, and I think we 
are going to -- Wilbur is not here and we are -- 

DR. HILL:  He's right behind you. 

DR. MARKS:  Oh. 

SPEAKER:  He snuck in. 

DR. MARKS:  Is it lunch? 

DR. HELDRETH:  It's almost lunch, it's 10-to, I guess we could -- 

DR. MARKS:  It's 10-to, well, I'm not sure -- 
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DR. HILL:  What's up first? 

DR. MARKS:  Well, the one that's up first, is going to be a difficult one, but we've been out of -- Include all food 
extracts and inclusion based on -- 

DR. HILL:  So, at least we are not mixing fruit with leaves and stems and meristems, and so on. 

DR. ANSELL:  Correct. 

DR. HILL:  That's good, and if subgroups emerge, sort of organically, no pun intended, then yes, then we could 
make subgroups, right? 

DR. HELDRETH:  For sure.  For sure. 

DR. MARKS:  Yes. 

DR. HILL:  But I wouldn't envision in this case that I'd be even pushing for separate reports because I think here the 
overlap is going to be critical to know. 

DR. HELDRETH:  They may be different but that would be informative. 

DR. HILL:  But we will be glad -- I believe we will be glad that we did the peel oils first before we did this. 

DR. MARKS:  Yes.  Insufficient; okay.  Let me go back, Wilbur, and so any no-brainers on the ones you have?  So 
there's that one, I have a lot of writing on all of them.  Impurity is okay, and, yes, first time, first time.   

 

 

Full Panel Meeting 

DR. BERGFELD:  Don, the next--citrus fruit derived ingredients? 

DR. BELSITO:  Okay, so this is just the sort of continuing saga of citrus when we tried to look at it all together and 
then said, well, let's just look at the peel oil first since it had the most uses.  So, we've done that.  And so now it's 
time to look at the fruit extracts. 

And we thought that, that will do it, and we did note the science committee    PCP science committee saying maybe 
we shouldn't look at the fermented oil    the fermented juice, it may be different, but Dan, at this point, felt let's look 
at everything, we can always throw it out. 

So, we will reopen and look at all of those various fruit extracts. 

DR. BERGFELD:  Comment from the Marks team? 

DR. MARKS:  We second that.  I'm not sure it's reopening, is it? 

DR. BELSITO:  No, just including all of these ingredients as a start. 

DR. MARKS:  Yeah, and we wanted to get the manufacturing composition and then where there are gaps perhaps 
end up with an insufficient data notice, but we'll wait and see. 

DR. BERGFELD:  Any other comments?  Since this does not require a vote    

DR. HELDRETH:  We just wanted to comment that we hope that the direction of this report as it goes forward, that 
if there are problems with certain ingredients where we don't have enough information to come to a conclusion, that 
instead of deleting them and thereby wasting the panel's time and industry's time and the writer's time, that instead 
we go forward with an insufficient. 

DR. BELSITO:  Yes. 

DR. BERGFELD:  Thank you.  So, we will be moving forward with the citrus fruit derived ingredients. 
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March 17-18, 2014 

Belsito’s Team 

DR. BELSITO:  Now citrus.  Hydrolyzed wheat we did, okay.  So citrus, yes.  Let me just save these.  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 
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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. 

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 
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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. 

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. 
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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. 

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. 
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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. 

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. BELSITO:  Sounds good. 

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. 
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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? 

 

 

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. 

MR. 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. 
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MR. 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. 

MR. 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. 

MR. 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. 

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 
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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. 

MR. 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 -- 

MR. 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. 

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. 

MR. 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.  
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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. 

MR. 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. 

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 
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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?   

 

 

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 grass, or divide them up 
in a report like grass/not grass, and then split the rinse-off and the leave-ons for the not grass 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. 

Distributed for comment only -- do not cite or quote 
 



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 grass versus nongrass.  So I'm happy with your proposal. 

DR. BERGFELD:  So I'll entertain a motion to table. 

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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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).  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 Oil 
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 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 
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
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The CIR Expert Panel has reviewed 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).1 

Most of the citrus fruits described in this safety assessment are used as food, and daily exposure from food use 
would result in much larger systemic exposures than from use in cosmetic products.  Additionally, essential oils, oleoresins 
(solvent-free), and natural extracts (including distillates) derived from some citrus fruits are generally recognized as safe 
(GRAS) for their intended use in foods for human and animal consumption according to the Food and Drug Administration 
(FDA).  Volatile oils of limes, lemons, grapefruits, bitter oranges, oranges, and tangerines are described as flavoring agents in 
the United States Pharmacopeia (USP) Food Chemicals Codex.2  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 of these citrus 
ingredients as used in cosmetics is on the potential for irritation and sensitization from dermal exposure. 

The CIR does not review ingredients that function only as fragrance ingredients because, as fragrances, the safety of 
these ingredients is evaluated by the Research Institute for Fragrance Materials (RIFM).  Six of the citrus fruit-derived 
ingredients in this report function only as fragrance ingredients, according to the International Cosmetic Ingredient 
Dictionary and Handbook (see Table 2).3  However, RIFM has not confirmed that these six ingredients function only as 
fragrances and therefore within its purview, thus CIR is reviewing the safety of these ingredients.  

Botanicals such as citrus 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 information available to evaluate the potential toxicity of each of the citrus 
fruit-derived ingredients as a whole, complex substance.  Except for specific constituents of concern, CIR is not reviewing 
information that may be available to assess the potential toxicity of the individual constituents of which the citrus fruit-
derived ingredients are composed.  CIR requested information on the concentrations (including ranges, means, upper 95 
percent confidence limits, detection limits, etc.) of individual constituents in citrus fruit-derived ingredients used in cosmetics 
to facilitate the safety assessment of these ingredients.  Such information on constituents that have been identified as 
constituents of concern by the Panel in previous safety assessments, or by other recognized scientific expert review bodies, is 
especially important. 

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”).   

 

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 essential oils are 
hydrophobic, liquid, volatile aroma compounds from plants.  These are typically small molecules, but their structures can 
vary rather widely.  Fixed oils, on the other hand are hydrophobic, nonvolatile, fatty compounds from plants.  These are 
primarily comprised of glycerides, and to some extent, free fatty acids.  The volatile nature of essential oils makes them more 
likely to be useful as fragrances, but that does not necessitate that fragrance is their only function. 

 
Method of Manufacturing 

Figures 1 is a generic representation of the method of manufacturing for citrus fruit waters. 
 

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).4  The composition of  citrus fruits will vary based 
on the location where the plant is grown, the maturity of the plant, and storage conditions.5  The method of extraction will 
also affect the composition. Table 3 lists citrus constituents that are established contact allergens, according the European 
Commission’s Scientific Committee on Consumer Safety (SCCS).  Table 4 describes the cosmetics allergens certificates for 
some citrus fruit waters. 

 

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 the expected cosmetic use.  The data received 
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from the FDA are those it collects from manufacturers on the use of individual ingredients in cosmetics by cosmetic product 
category in its Voluntary Cosmetic Registration Program (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 Personal Care Products 
Council (Council). 

According to the 2014 VCRP survey data, citrus limon (lemon) fruit extract has the most reported uses in cosmetic 
products, with a total of 530; more than half of the uses are in leave-on skin care preparations (Table 5). Citrus aurantium 
amara (bitter orange) fruit extract has the second greatest number of overall uses reported, with a total of 292; 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.  Citrus grandis (grapefruit) fruit extract had the second highest reported 
maximum concentration of uses; 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 received from 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 products at up to 0.0038%.  It should be presumed that citrus 
japonica fruit extract is used in at least one cosmetic formulation. 

Table 6 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.8-11 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.9,10  There is some evidence 
indicating that deodorant spray products can release substantially larger fractions of particulates having aerodynamic 
equivalent diameters in the range considered to be respirable.10  However, the information is not sufficient to determine 
whether significantly greater lung exposures result from the use of deodorant sprays, compared to other cosmetic sprays. 

Under the rules governing cosmetic products in the European Union, citrus-derived ingredients must have a 
furocoumarin content below 1 mg/kg in sun-protection products and in bronzing products.12  The International Fragrance 
Association (IFRA) has issued standards for citrus oils and other furocoumarin-containing essential oils.13  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 
oils should be observed, and when such oils are used in combination with other phototoxic ingredients, the potential for an 
additive effect should be considered and use levels should be reduced accordingly.   

An IFRA standard also has been issued for 7-methoxycoumarin, which is prohibited for use in fragrance 
compounds.14  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.   

 
Non-Cosmetic 

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

Citrus aurantium amara (bitter orange) and extracts of its dried fruit and peel have been used in traditional Western 
medicines and in Chinese and Japanese herbal medicines.15 

 

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 
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(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.2  Therefore, 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 dermal exposure to these citrus ingredients as used in cosmetic products.  

 

IRRITATION AND SENSITIZATION 
Irritation 

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

 
Sensitization 

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

 
Phototoxicity and Photosensitization 

Phototoxicity and photosensitization studies are presented in Table 7.  Phytophotodermatitis was observed in rats 
following exposure to undiluted lemon fruit juice.16  No reactions were observed in human patients exposed to undiluted pure 
or extracts of orange mesocarp or fruit.17 

 
Case Reports 

Case reports describing reactions to citrus-derived ingredients are summarized in Table 8.  Phytophotodermatitis 
was noted in numerous patients exposed to the juices of lemons and limes.18-30  

 

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 
of each of the citrus fruit-derived ingredients 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.  CIR requested 
information on the concentrations (including ranges, means, upper 95 percent confidence limits, detection limits, etc.) of 
individual constituents in the citrus fruit-derived ingredients used in cosmetics, to facilitate the safety assessment of these 
ingredients.  Such information on constituents that have been identified as of concern by the Panel in previous safety 
assessments, or by other recognized scientific expert review bodies, is especially important. 

Citrus limon (lemon) fruit extract has the most reported uses in cosmetic products, with a total of 530; 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 nigh skin care products.   Citrus aurantium amara (bitter orange) fruit 
extract has the second greatest number of overall uses reported, with a total of 292 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.   
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Phytophotodermatitis was observed in rats following exposure to undiluted lemon fruit juice.  No reactions were 
observed in human patients exposed to undiluted pure or extracts of orange mesocarp or fruit.  Phytophotodermatitis was 
noted in numerous patients exposed to the juices of lemons or limes.   

No published studies on dermal or ocular irritation or dermal sensitization of citrus fruit-derived ingredients were 
discovered and no unpublished data were submitted to address these topics. 

 

DISCUSSION 
To be determined. 
 

CONCLUSION 
To be determined. 
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FIGURES 
                        

Figure 1. Method of manufacturing of fruit waters.31  
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TABLES 
 
Table 1. Definitions and functions of Citrus-derived ingredients. 3 
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 Oil 
CAS No. 68648-33-9; 8007-75-8; 85049-
52-1 

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

Fragrance Ingredients 

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 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 
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Table 1. Definitions and functions of Citrus-derived ingredients. 3 
Ingredient Definition Function 
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 

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 
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Table 1. Definitions and functions of Citrus-derived ingredients. 3 
Ingredient Definition Function 
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 

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 (q.v.). 

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 Aurantium Bergamia (Bergamot) Fruit Oil 
Citrus Junos Fruit Oil 
Citrus Junos Fruit Water 
Citrus Natsudaidai Flower Water 
Citrus Reticulata (Tangerine) Fruit Water 
Citrus Unshiu/Citrus Reticulata/Citrus Iyo Fruit Water 
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Table 3.  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) 32 
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 
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Table 4. Cosmetic allergens certificate from a manufacturer of orange, lemon, tangerine, and grapefruit fruit waters 33-37 

Allergen 
Citrus Sinensis (Orange) 
Fruit Water 

Citrus Limon (Lemon) 
Fruit Water 

Citrus Reticulata (Tangerine) 
Fruit Water 

Citrus Paradisi (Grapefruit) 
Fruit Water 

Amyl cinnamal NP NP NP NP 
Benzyl alcohol NP NP NP NP 
Cinnamyl alcohol NP NP NP NP 
Citral NP Max. content < 100 ppm NP NP 
Eugenol NP NP NP NP 
Hydroxycitronellal NP NP NP NP 
Isoeugenol NP NP NP NP 
Amylcinnamyl alcohol NP NP NP NP 
Benzyl salicylate NP NP NP NP 
Cinnamal NP NP NP NP 
Coumarin NP NP NP NP 
Geranlol NP Max. content < 100 ppm NP NP 
Hydroxyisohexyl 3-cyclo hexane 
carboxaldehyde NP NP NP NP 

Anise alcohol NP NP NP NP 
Benzyl cinnamate NP NP NP NP 
Farnesol NP NP NP NP 
Butylphenyl methylpropional NP NP NP NP 
Linalool Max. content < 10 ppm Max. content < 100 ppm NP Max. content < 10 ppm 
Benyl benzoate NP NP NP NP 
Citronellol NP NP NP NP 
Hexyl cinnamal NP NP NP NP 
Limonene NP NP NP NP 
Methyl 2-octynoate NP NP NP NP 
Alpha-isomethyl ionone NP NP NP NP 
Evernia prunastri NP NP NP NP 
Evernia furfuracea NP NP NP NP 
Detection limit 2 ppm.  
ND = unable to be detected by GCSM 
NP = not present 
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Table 5.  Frequency (2014) and concentration of use (2013) according to duration and type of exposure for citrus fruit-derived ingredients.6,7  
 # 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† 57 0.0001-0.2 1 NR 292 0.00002-0.002 5 NR 
Duration of Use         
Leave-On 19 0.0009-0.2 NR NR 184 0.00002-0.002 4 NR 
Rinse Off 36 0.0001-0.2 1 NR 106 0.0001 1 NR 
Diluted for (Bath) Use 2 0.002 NR NR 2 NR NR NR 
Exposure Type         
Eye Area NR NR NR NR 7 0.0001-0.002 NR NR 
Incidental  Ingestion NR NR NR NR 3 0.002 NR NR 

Incidental Inhalation-Spray spray: NR 
possible: 12a; 2b 

spray: 0.001 
possible: 0.01a; 0.0009b NR NR spray: 8 

possible: 60a; 63b NR spray: NR 
possible: 1a NR 

Incidental Inhalation-Powder powder: NR 
possible: 2b 0.0009b; 0.001-0.2c NR NR powder: NR 

possible: 63b 

powder: NR 
possible: 0.00002-

0.0002c 
NR NR 

Dermal Contact 45 0.0001-0.2 NR NR 250 0.00002-0.002 5 NR 

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

Hair - Non-Coloring 12 0.0005-0.01 1 NR 36 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 47 0.002 1 NR 
Baby Products NR NR NR NR NR NR NR NR 
         

  
Citrus Aurantium Dulcis (Orange) Fruit 

Water 
Citrus Bergamia (Bergamot Orange) 

Fruit Extract 
Citrus Bergamia (Bergamot Orange) 

Fruit Oil Citrus Glauca Fruit Extract 

Totals† 22 2-19 29 0.000001-0.82 28 0.0017-0.05 5 0.003-0.0051 
Duration of Use         
Leave-On 19 2-10 14 0.000001-0.82 13 0.0017-0.05 NR NR 
Rinse Off 3 2-19 15 0.000001-0.0063 15 0.005 5 0.003-0.0051 
Diluted for (Bath) Use NR NR NR NR NR NR NR NR 
Exposure Type         
Eye Area 3 NR NR NR NR NR NR NR 
Incidental  Ingestion NR NR NR NR NR NR NR NR 

Incidental Inhalation-Spray spray: 1 
possible: 3a; 6b NR spray: NR 

possible: 5a; 6b spray: 0.000001 spray: NR 
possible: 6a; 4b 

spray: NR 
possible: 0.0017-0.05a NR NR 

Incidental Inhalation-Powder powder: NR 
possible: 6b 

powder: NR 
possible: 3-10c 

powder: NR 
possible: 6b 

powder: NR 
possible: 0.0001-0.001 

powder: NR 
possible: 4b; 1c NR NR NR 

Dermal Contact 21 2-19 9 0.0001-0.82 19 NR NR NR 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring NR NR 20 0.000001-0.0001 9 0.0017-0.05 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 NR NR 1 NR 2 NR NR NR 
Baby Products NR NR NR NR 4 NR NR NR 
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Table 5.  Frequency (2014) and concentration of use (2013) according to duration and type of exposure for citrus fruit-derived ingredients.6,7  
 # 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) Juice Citrus Japonica Fruit Extract 

Totals† 230 0.0000005-15 2 0.0029 13 0.01 NR 0.0038 
Duration of Use         
Leave-On 105 0.0001-15 NR NR 10 NR NR NR 
Rinse Off 123 0.0000005-8 2 0.0029 3 0.01 NR 0.0038 
Diluted for (Bath) Use 2 0.005-0.01 NR NR NR NR NR NR 
Exposure Type         
Eye Area 4 NR NR NR NR NR NR NR 
Incidental  Ingestion 8 0.01-0.02 NR NR NR NR NR NR 

Incidental Inhalation-Spray spray:4 
possible: 43a; 33b 

spray: 0.01 
possible: 0.005-0.01a; 

0.0001b 
NR NR spray: NR 

possible: 3a; 7b NR NR NR 

Incidental Inhalation-Powder powder: 3 
possible: 33b 

powder: NR 
possible: 0.0001b; 

0.0001-15c 
NR NR powder: NR 

possible: 7b NR NR NR 

Dermal Contact 136 0.0001-15 2 0.0029 13 0.01 NR NR 

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

Hair - Non-Coloring 80 0.0000005-0.01 NR NR NR NR NR 0.0038 
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 2 NR NR NR 
Baby Products NR NR NR NR NR NR NR NR 
         
  Citrus Junos Fruit Extract Citrus Limon (Lemon) Fruit Extract Citrus Limon (Lemon) Juice Citrus Madurensis Fruit Extract 
Totals† 31 0.0005-0.002 530 0.0001-1.2 24 0.035-1 NR 0.0005 
Duration of Use         
Leave-On 25 0.0005-0.002 392 0.0001-1.2 12 0.05-1 NR 0.0005 
Rinse Off 6 0.0005-0.001 136 0.002-0.5 12 0.035-0.05 NR NR 
Diluted for (Bath) Use NR NR 2 NR NR NR NR 0.0005 
Exposure Type         
Eye Area 6 NR 10 NR NR NR NR NR 
Incidental  Ingestion NR 0.001 6 0.03 NR NR NR NR 

Incidental Inhalation-Spray spray: 1 
possible: 6a; 10b spray: 0.0005-0.001 

spray: 18 
possible: 171a; 

101b 

spray: NR 
possible: 0.001a 

spray: NR 
possible: 6a; 6b 

spray: NR 
possible: 0.05a NR NR 

Incidental Inhalation-Powder powder: NR 

possible: 10b 
powder: NR 

possible: 0.0005-0.002c 
powder: NR 

possible: 101b 
powder: NR 

possible: 0.0001-0.5c 
powder: NR 
possible: 6b 

powder: NR 
possible: 1c NR powder: NR 

possible: 0.0005 
Dermal Contact 30 0.0005-0.002 432 0.0001-1.2 15 0.035-1 NR 0.0005 

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

Hair - Non-Coloring 1 NR 90 0.002-0.005 8 0.05 NR NR 
Hair-Coloring NR NR NR NR 1 NR NR NR 
Nail NR NR 2 0.0001-0.5 NR NR NR NR 
Mucous Membrane 2 0.0005-0.001 43 0.0028-0.04 1 NR NR 0.0005 
Baby Products NR NR NR NR NR NR NR NR 
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Table 5.  Frequency (2014) and concentration of use (2013) according to duration and type of exposure for citrus fruit-derived ingredients.6,7  
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 

  
Citrus Medica Limonum (Lemon)Fruit 

Water 
Citrus Medica Limonum (Lemon) 

Juice Extract Citrus Medica Vulgaris Fruit Extract Citrus Nobilis (Mandarin Orange) Fruit 
Extract 

Totals† 3 1 4 0.05-0.2 11 NR 26 0.001-0.04 
Duration of Use         
Leave-On 2 NR 2 0.2 6 NR 6 0.001-0.04 
Rinse Off 1 1 2 0.05 5 NR 19 0.001-0.04 
Diluted for (Bath) Use NR NR NR NR NR NR 1 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 spray: 1 
possible: 1b NR spray: NR 

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

possible: 3a; 2b 
spray: 0.0075 

possible: 0.001-0.01a 

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

possible: 2b 
powder: NR 
possible: 0.2c 

powder:NR 
possible: 2b NR powder: NR 

possible: 2b 
powder: NR 

possible: 0.0018-0.04c 

Dermal Contact 3 1 3 0.05-0.2 8 NR 18 0.0018-0.04 

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

possible: 1a NR 

Hair - Non-Coloring NR NR 1 NR 3 NR 8 0.001-0.01 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR NR NR NR NR 
Mucous Membrane 1 NR 1 NR 4 NR 11 0.002-0.04 
Baby Products NR NR NR NR NR NR NR NR 
         

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

Citrus Reticulata (Tangerine) Fruit 
Extract Citrus Sinensis (Orange) Fiber 

Totals† 50 0.005-1.5 1 NR 8 NR 3 NR 
Duration of Use         
Leave-On 33 0.05-1.5 1 NR 3 NR 3 NR 
Rinse Off 17 0.005-0.2 NR NR 4 NR NR NR 
Diluted for (Bath) Use NR NR NR NR 1 NR NR NR 
Exposure Type         
Eye Area 2 NR NR NR 1 NR NR NR 
Incidental  Ingestion 1 NR NR NR NR NR NR NR 

Incidental Inhalation-Spray spray: NR 
possible: 6a; 14b NR spray: NR 

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

possible: 3b NR 

Incidental Inhalation-Powder powder: NR 
possible: 14b 

powder: NR 
possible: 0.05-1.5c 

powder: NR 
possible: 1b NR powder: NR 

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

Dermal Contact 48 0.05-1.5 1 NR 5 NR 3 NR 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring 1 0.005 NR NR 3 NR NR NR 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR NR NR NR NR 
Mucous Membrane 4 NR NR NR 2 NR NR NR 
Baby Products NR NR NR NR 1 NR NR NR 
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Table 5.  Frequency (2014) and concentration of use (2013) according to duration and type of exposure for citrus fruit-derived ingredients.6,7  
 # 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) Juice Citrus Sinensis (Orange) Powder Citrus Sinensis (Sweet Orange) Fruit 
Extract 

Citrus Sinensis (Sweet Orange) Fruit 
Water 

Totals† 1 0.000038 1 NR 10 0.00003-1.2 2 NR 
Duration of Use         
Leave-On 1 0.000038 1 NR 5 0.00003-1.2 1 NR 
Rinse Off NR NR NR NR 5 0.00003-0.25 1 NR 
Diluted for (Bath) Use NR NR NR NR NR NR NR NR 
Exposure Type         
Eye Area NR NR NR NR NR 0.1 NR NR 
Incidental  Ingestion NR NR NR NR NR NR NR NR 

Incidental Inhalation-Spray spray: NR 
possible: 1b 

spray: NR 
possible: 0.000038a 

spray: NR 
possible: 1b NR spray: NR 

possible: 1a 
spray: NR 

possible: 0.001a 
spray: NR 

possible: 1a NR 

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

possible: 1b NR NR powder: NR 
possible: 0.0005-0.32c NR NR 

Dermal Contact 1 NR 1 NR 9 0.00003-1.2 2 NR 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring NR 0.000038 NR NR 1 0.0007-0.25 NR NR 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR NR 0.2 NR NR 
Mucous Membrane NR NR NR NR 2 0.004-0.041 NR NR 
Baby Products NR NR NR NR NR NR NR NR 
         

 Citrus Tangerina (Tangerine) Extract Hydrolyzed Citrus Aurantium Dulcis 
Fruit Extract   

Totals† 17 NR 14 NR     
Duration of Use         
Leave-On 6 NR 14 NR     
Rinse Off 11 NR NR NR     
Diluted for (Bath) Use NR NR NR NR     
Exposure Type         
Eye Area NR NR NR NR     
Incidental  Ingestion NR NR NR NR     

Incidental Inhalation-Spray spray: 1 
possible: 3a; 1b NR spray:6 

possible: 2a; 3b NR     

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

possible: 3b NR     

Dermal Contact 7 NR 14 NR     
Deodorant (underarm) NR NR NR NR     
Hair - Non-Coloring 10 NR NR NR     
Hair-Coloring NR NR NR NR     
Nail NR NR NR NR     
Mucous Membrane 3 NR NR NR     
Baby Products 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. 
d. 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  
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Table 6.  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 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 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 
Microcitrus Australasica Fruit Extract 
Microcitrus Australis Fruit Extract 

 
 

Distributed for comment only -- do not cite or quote 
 



 
 
 
 
 
Table 7.  Photosensitization and phototoxicity studies 
Test Article  Concentration/Dose Test Population Procedure Results Reference 

ALTERNATIVE STUDIES 
NON-HUMAN 

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

undiluted;  liberally 
applied 

3 adult rats (strain 
not specified) per 
group 

-rats were painted with fresh lemon fruit juice or lemon peel 
juice from 2 lemon varieties on depilated skin on the right 
back; left side was negative control with only sunlight 
exposure 
-rats were placed in plastic tubes with eight orifices to allow 
natural sunlight through 
- exposure to sunlight was 2.5, 5 , 7.5, or 10 min 
-experiment repeated with Tahitian variety lemon peel juice 
with sun block SPF 45, UVA and UVB 
-biopsies performed for each time period for histopathological 
studies and photodocumentation 

-phytophotodermatitis observed after 48 h after 
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 

16 

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 
after48 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 

17 
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Table 8. Case reports 
Mode of Contact Patient(s) Indication Reference 
limeade made from the juice of Mexican 
limes for at least 15 min in duration; 
minimal sunlight exposure for 1 h while 
swimming outdoors 

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

18 

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 

19 

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. 

20 

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 

21 

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 

22 
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Table 8. Case reports 
Mode of Contact Patient(s) Indication Reference 
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 practioner 
-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 

23 

fresh lemon 13-year-old female -patient with a history of psoriasis and sports-related musculosketal 
injuries presented with a  week-long painless erythematous rah 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 

24 

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 

25 

lime juice 6-year-old girl -patient presented 5 days after squeezing lime juice 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 

26 

lime juice 11-year-old girl -patient presented 5 days after squeezing lime juice 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 

26 

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

26 
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Table 8. Case reports 
Mode of Contact Patient(s) Indication Reference 
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 

27 

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 

28 

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 

29 

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 

29 

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 

30 
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2014 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 5 
05F - Shampoos (non-coloring) CITRUS AURANTIIFOLIA (LIME) FRUIT EXTRACT 6 
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 

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 

4 

04E - Other Fragrance 
Preparation 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

8 

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

12 

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

14 

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 

10A - Bath Soaps and 
Detergents 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

17 

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

3 
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10E - Other Personal 
Cleanliness Products 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

25 

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

32 

12C - Face and Neck (exc 
shave) 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT 
EXTRACT 

38 

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 

45 

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

4 

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

6 

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

3 

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 

   
10A - Bath Soaps and 
Detergents 

CITRUS AURANTIUM (BITTER ORANGE) FRUIT WATER 1 

12F - Moisturizing CITRUS AURANTIUM (BITTER ORANGE) FRUIT WATER 1 
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 

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

EXTRACT 
7 

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

6 

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

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

4 

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

3 

10E - Other Personal 
Cleanliness Products 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT 
EXTRACT 

1 
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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 

05A - Hair Conditioner CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT OIL 2 
05C - Hair Straighteners CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT OIL 1 
05F - Shampoos (non-coloring) CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT OIL 2 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS BERGAMIA (BERGAMOT ORANGE) FRUIT OIL 1 

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 4 
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 
03D - Eye Lotion 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 21 
05B - Hair Spray (aerosol CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 1 
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fixatives) 
05F - Shampoos (non-coloring) CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 36 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 18 

05H - Wave Sets CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 2 
05I - Other Hair Preparations CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 2 
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 
07C - Foundations CITRUS GRANDIS (GRAPEFRUIT) FRUIT EXTRACT 3 
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 33 
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 17 
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 11 
   
10E - Other Personal 
Cleanliness Products 

CITRUS GRANDIS (GRAPEFRUIT) FRUIT WATER 2 

   
10A - Bath Soaps and 
Detergents 

CITRUS GRANDIS (GRAPEFRUIT) JUICE 2 

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 3 
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 
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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 1 
12C - Face and Neck (exc 
shave) 

CITRUS JUNOS FRUIT EXTRACT 8 

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 1 
02B - Bubble Baths CITRUS LIMON (LEMON) FRUIT EXTRACT 2 
03D - Eye Lotion CITRUS LIMON (LEMON) FRUIT EXTRACT 5 
03E - Eye Makeup Remover CITRUS LIMON (LEMON) FRUIT EXTRACT 1 
03G - Other Eye Makeup 
Preparations 

CITRUS LIMON (LEMON) FRUIT EXTRACT 4 

04E - Other Fragrance 
Preparation 

CITRUS LIMON (LEMON) FRUIT EXTRACT 12 

05A - Hair Conditioner CITRUS LIMON (LEMON) FRUIT EXTRACT 19 
05B - Hair Spray (aerosol 
fixatives) 

CITRUS LIMON (LEMON) FRUIT EXTRACT 6 

05F - Shampoos (non-coloring) CITRUS LIMON (LEMON) FRUIT EXTRACT 21 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS LIMON (LEMON) FRUIT EXTRACT 8 

05I - Other Hair Preparations CITRUS LIMON (LEMON) FRUIT EXTRACT 36 
07C - Foundations CITRUS LIMON (LEMON) FRUIT EXTRACT 5 
07E - Lipstick CITRUS LIMON (LEMON) FRUIT EXTRACT 4 
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 
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 13 

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

CITRUS LIMON (LEMON) FRUIT EXTRACT 22 

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 45 
12C - Face and Neck (exc 
shave) 

CITRUS LIMON (LEMON) FRUIT EXTRACT 49 

12D - Body and Hand (exc 
shave) 

CITRUS LIMON (LEMON) FRUIT EXTRACT 50 

12E - Foot Powders and Sprays CITRUS LIMON (LEMON) FRUIT EXTRACT 2 
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12F - Moisturizing CITRUS LIMON (LEMON) FRUIT EXTRACT 143 
12G - Night CITRUS LIMON (LEMON) FRUIT EXTRACT 7 
12H - Paste Masks (mud packs) CITRUS LIMON (LEMON) FRUIT EXTRACT 11 
12I - Skin Fresheners CITRUS LIMON (LEMON) FRUIT EXTRACT 7 
12J - Other Skin Care Preps CITRUS LIMON (LEMON) FRUIT EXTRACT 36 
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 

10A - Bath Soaps and 
Detergents 

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 3 

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 

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

EXTRACT 
1 
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05A - Hair Conditioner CITRUS NOBILIS (MANDARIN ORANGE) FRUIT 
EXTRACT 

2 

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

5 

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

CITRUS NOBILIS (MANDARIN ORANGE) FRUIT 
EXTRACT 

1 

10A - Bath Soaps and 
Detergents 

CITRUS NOBILIS (MANDARIN ORANGE) FRUIT 
EXTRACT 

3 

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

1 

10E - Other Personal 
Cleanliness Products 

CITRUS NOBILIS (MANDARIN ORANGE) FRUIT 
EXTRACT 

7 

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

1 

12C - Face and Neck (exc 
shave) 

CITRUS NOBILIS (MANDARIN ORANGE) FRUIT 
EXTRACT 

2 

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

1 

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

1 

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

1 

   
03D - Eye Lotion CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 2 
05F - Shampoos (non-coloring) CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 1 
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 2 

10E - Other Personal 
Cleanliness Products 

CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 1 

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

CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 6 

12D - Body and Hand (exc 
shave) 

CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 8 

12F - Moisturizing CITRUS PARADISI (GRAPEFRUIT) FRUIT EXTRACT 5 
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 

   
12D - Body and Hand (exc 
shave) 

CITRUS PARADISI (GRAPEFRUIT) FRUIT JUICE 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 
05C - Hair Straighteners CITRUS RETICULATA (TANGERINE) FRUIT EXTRACT 3 
10E - Other Personal 
Cleanliness Products 

CITRUS RETICULATA (TANGERINE) FRUIT EXTRACT 1 

12D - Body and Hand (exc 
shave) 

CITRUS RETICULATA (TANGERINE) FRUIT EXTRACT 1 
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12C - Face and Neck (exc 
shave) 

CITRUS SINENSIS (ORANGE) FIBER 3 

   
12C - Face and Neck (exc 
shave) 

CITRUS SINENSIS (ORANGE) JUICE 1 

   
12C - Face and Neck (exc 
shave) 

CITRUS SINENSIS (ORANGE) POWDER 1 

   
05F - Shampoos (non-coloring) CITRUS SINENSIS (SWEET ORANGE) FRUIT EXTRACT 1 
10A - Bath Soaps and 
Detergents 

CITRUS SINENSIS (SWEET ORANGE) FRUIT EXTRACT 2 

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 
   
12A - Cleansing 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 3 
05F - Shampoos (non-coloring) CITRUS TANGERINA (TANGERINE) EXTRACT 5 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids 

CITRUS TANGERINA (TANGERINE) EXTRACT 2 

10A - Bath Soaps and 
Detergents 

CITRUS TANGERINA (TANGERINE) EXTRACT 3 

12D - Body and Hand (exc 
shave) 

CITRUS TANGERINA (TANGERINE) EXTRACT 1 

12F - Moisturizing 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 

1 
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