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Summary 

The American Beverage Association (ABA) is submitting this Notification that Quillaia Extract 
Type 1 (“Quillaia”), prepared according to food grade specifications, is Generally Recognized 
as Safe (GRAS) for use as a foaming agent in semi-frozen carbonated and non-carbonated 
beverages (FCBs) when used at levels up to 500 mg/kg (dried basis).  This GRAS Notification 
has been developed in accordance with the FDA policy set forth in the Federal Register Notice 
dated April 17, 1997 (62 FR 18938). 

Quillaia is obtained by aqueous extraction of the milled inner bark or of the wood of pruned 
stems and branches of Quillaia saponaria Molina (family Rosaceae), followed by clarification 
and purification.  The unpurified extracts (Type I) are used in food applications, primarily for 
their foaming properties. 

Semi-frozen carbonated and non-carbonated beverages are essentially similar in composition to 
corresponding unfrozen beverages (i.e. water-based flavored drinks) except for the use of 
foaming agents and the use of carbonation or air to increase the volume, thus reducing the 
specific gravity of the dispensed beverage.  They are made only in retail establishments from 
beverage concentrates using unique equipment that resembles ice cream machines, which inject 
water and the carbon dioxide or air.  The use level for Quillaia in the proposed beverages is 500 
mg/kg on a dried basis in unexpanded FCBs, prior to the incorporation of the air or carbon 
dioxide gas.  The amount of Quillaia present in the product as consumed will be lower due to 
expansion and the use level corresponds to 295 mg Quillaia per liter of dispensed FCB on a 
volume basis.   

Quillaia has been approved for many uses by organizations within the US and globally.  The 
Flavor and Extract Manufacturer’s Association (FEMA) has previously determined Quillaia to 
be GRAS as a flavor ingredient in non-alcoholic beverages (GRAS 3.[2973]) at an average 
maximum use level of ~103 ppm.  The 27th Session of the Codex Alimentarius Commission 
adopted the recommendation of the 36th Session of the Codex Committee on Food Additives 
and Contaminants (CCFAC) for the use of Quillaia Extract, Type 1, INS 999 (“quillaia”) as a 
foaming agent at the level of 100 mg/kg in food category 14.1.4, "water-based flavoured drinks, 
including "sport" or "electrolyte" drinks and particulated drinks."  Quillaia extract has also been 
approved for use in “water-based flavoured non-alcoholic drinks” in the European Union 
(additive E 999, Directive 95/2/EC, Annex IV).  Specifications have been established by the 
Joint FAO/WHO Expert Committee on Food Additives (JECFA) (WHO Food Additives Series 
52, 2004) and the European Commission (Directive 96/77/EC, 2 December 1996). 

The 57th meeting of JECFA (2001) reviewed the literature pertaining to the safety of quillaia 
and established a temporary Acceptable Daily Intake, ADI, of 0-5mg/kg bw/day (WHO Food 
Additives Series 48, 2002; Appendix A) that was later confirmed at the Committee’s 61st 
meeting in 2003 (WHO Food Additives Series 52, 2004).  A search of the more recent scientific 
literature by Exponent, Inc. (Exponent) revealed no new information indicative of any adverse 
effects associated with the consumption of Quillaia.  At the request of the ABA, Exponent 
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critically evaluated and summarized information relevant to the GRAS status of the proposed 
use of Quillaia in FCBs, including both generally available and unpublished company 
information on consumption of Quillaia in beverages; the composition, specifications and safety 
of Quillaia; and information and data from ABA about proposed uses of Quillaia in FCBs. 

Exponent estimated the consumer exposure associated with the use of quillaia in FCBs at a use 
level of 500 mg/kg (dried basis) in the unexpanded FCB.  Quillaia intakes among consumers of 
FCBs in the United States are well below the established ADI of 5 mg/kg bw.  Estimated daily 
intake (EDIs) based on FCB consumption data from the 1994-96, 1998 CSFII (as represented by 
consumption of frozen novelties) were 1.4 mg/kg bw per day, or 27% of the ADI, for average 
consumers and 2.2 mg/kg bw per day, or 44% of the ADI, for the 90th percentile consumer. 

Dr. Barbara J. Petersen, an expert qualified by training and experience, has reviewed this report 
and concluded that Quillaia, meeting appropriate specifications and used according to Good 
Manufacturing Practice, is GRAS by scientific procedures for semi-frozen carbonated and non-
carbonated beverages at the proposed levels.  The Expert’s statement is included as Exhibit 1 of 
this document. 
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Identity of Substance and Production 

The identity and production of Quillaia Extract Type 1 (“Quillaia”) has been previously 
described in the Joint FAO/WHO Expert Committee on Food Additives (JECFA’s) safety 
evaluation of quillaia extracts (WHO Food Additives Series 48, 2002), included here in 
Appendix A.  Quillaia extracts are obtained by aqueous extraction of the milled inner bark or of 
the wood of pruned stems and branches of Quillaia saponaria Molina (family Rosaceae).  The 
term ‘quillaia’ refers to the dried inner bark of the tree, which is a large evergreen with shiny, 
leathery leaves and a thick bark, native to China and several South American countries, 
principally Bolivia, Chile, and Peru. 

Following extraction of Quillaia from the milled inner bark or of the wood of pruned stems and 
branches of Quillaia saponaria Molina (family Rosaceae), the quillaia extracts are treated with 
‘stabilizing agents’ such as egg albumin and polyvinyl-pyrrolidone and then filtered through 
diatomaceous earth.  The stabilizing agents remove substances that would likely precipitate 
during storage, such as protein-polyphenol complexes.  After filtration, the liquid is 
concentrated, and the concentrate may be sold as such or be spray-dried and sold as a powder 
containing carriers such as lactose and maltodextrin.  The unpurified extracts (Type I) are used 
in food applications, primarily for their foaming properties (WHO Food Additives Series 48, 
2002). 

Chemical Identity and Specifications 

Specifications for Quillaia extracts (Type I) have been established by JECFA and the EU and 
are provided in Appendix B.  The JECFA specifications were established at the Committee’s 
61st meeting; these specifications replaced the tentative specifications that had been prepared at 
the Committee’s 57th meeting pending additional data.  The EU specifications are listed in 
“Commission Directive 96/77/EC of 2 December 1996 laying down specific purity criteria on 
food additives other than colours and sweeteners” as amended by M2 Commission Directive 
2000/63/EC of 5 October 2000. 
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History of Use 

History of Consumption 

1.  Flavoring Agent 

Quillaia has been approved for many uses by organizations within the US and globally.  The 
Flavor and Extract Manufacturer’s Association (FEMA) has determined quillaia to be GRAS as 
a flavor ingredient in the following uses (GRAS 3.[2973]): 

Product 
Average 

Usual 
(ppm) 

Average 
Maximum 

(ppm) 

Mean Daily 
Consumption 

(g) 
Updated 

Alcoholic Beverage 90 100 32.5 21-Jul-88 

Baked Goods 24 30 137.2 21-Jul-88 

Frozen Dairy 5 7 25.6 21-Jul-88 

Gelatin Pudding 5 7 20.4 21-Jul-88 

Non-alcoholic Beverage 91.5 102.93 104 21-Jul-88 

Soft Candy 16 20 5.8 21-Jul-88 
   Source: RIFM – FEMA Database (accessed 1/12/2005). 

Based on the Research Institute for Fragrance Materials (RIFM) – FEMA database, the 
historical consumption of quillaia as a flavor is as follows: 

Year Country 
Flavor 

consumption

(kg) 

1995 USA 80994 

1987 USA 17500 

1982 USA 19600 

1975 USA 6990 

1970 USA 15400 
Source:  RIFM – FEMA Database (accessed 1/12/2005). 
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2.  Foaming Agent 

 
The 27th Session of the Codex Alimentarius Commission adopted the recommendation of the 
36th Session of the Codex Committee on Food Additives and Contaminants (CCFAC) for the 
use of Quillaia Extract, Type 1, INS 999 (“quillaia”) as a foaming agent at the level of 100 
mg/kg in food category 14.1.4, "water-based flavoured drinks, including "sport" or "electrolyte" 
drinks and particulated drinks".  The JECFA evaluation included estimated daily intakes of 
quillaia in the U.S. that were based on the 1989-92 Continuing Survey of Food Intakes of 
Individuals (CSFII) (WHO Food Additives Series 48, 2002).  Exponent has updated the US 
intake estimates to reflect the more recent consumption data available from the 1994-96, 1998 
CSFII (USDA, 2000).  These are presented in Table 1.  Based on this analysis, the average 
intake of quillaia from these beverages is 0.4 mg/kg bw/day.  Intake by the highly exposed 
consumer (90th percentile) is 0.7 mg/kg bw/day.  The 90th percentile intake amounts to only 14% 
of the ADI. 

Quillaia extract has also been approved for use in “water-based flavoured non-alcoholic drinks” 
in the European Union (E 999, Directive 95/2/EC, Annex IV). 
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Intended Use and Use Level in Beverage 

Quillaia is intended for use as a foaming agent in semi-frozen carbonated and non-carbonated 
beverages (FCBs) at a usage level not to exceed 500 mg/kg (dried basis). 

Semi-frozen carbonated and non-carbonated beverages are essentially similar in composition to 
corresponding unfrozen beverages (i.e. water-based flavored drinks) except for the use of 
foaming agents and the use of carbonation or air to increase the volume, thus reducing the 
specific gravity of the dispensed beverage.  They are made in retail establishments from 
beverage concentrates using unique equipment that resembles ice cream machines, which inject 
water and the carbon dioxide or air (see Appendix C for a photograph of the machine used to 
dispense these beverages and instructions for dispensing).  Quillaia extract is added to create a 
soft or creamy-textured beverage that is light and fluffy.  It is also the key factor in the proper 
mixing of ingredients, in the formation of the foam and in the dispersion of the foam throughout 
the beverage.  Furthermore, quillaia assists in keeping the beverage from forming a solid block 
of ice in the machine, and maximizing the smooth mouth-feel of the ice crystals in the beverage.  
Carbonation or air increases the volume of the original unfrozen beverage up to 180%, 
essentially doubling the melted volume.  The typical density of the final dispensed beverage 
product ranges from 530 to 590 g/L (ABA, personal communication). 

FCBs are offered for sale in the same range of container sizes as those that are used for 
dispensed non-frozen beverages (e.g. soft drinks) in the same establishment.  Therefore the 
volume purchased will be similar to non-frozen beverages, but the amount of dried quillaia 
extract present in the product as consumed will be lower due to the expansion.  The 
concentration of quillaia in the consumed product on a volume basis can be estimated by 
dividing the quillaia concentration of the unexpanded FCB by 1.8. 
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Consumer Safety 

Acceptable Daily Intake (ADI) 

The toxicological effects of quillaia were reviewed by the JECFA Committee at its 26th meeting 
(1982) and it was determined that there were adequate lifetime studies in mice and rats that 
established a NOEL of 0.5% of the diet (700 mg/kg bw/day) in mice and 1% of the diet (500 
mg/kg bw/day) in rats.  However, no specifications for quillaia extract type I were available and 
the Committee could not establish an ADI.  At the Committee’s 29th meeting (1985), new 
tentative specifications were prepared and an ADI of 0-5 mg/kg bw was established.  This ADI 
was made temporary in the Committee’s safety evaluation at its 57th meeting in 2001 (WHO 
Food Additives Series 48, 2002) pending clarification of the specifications for quillaia extracts 
and questions regarding the relevance of a 90-day study in rats that had become available to the 
Committee after the ADI was established.  At the Committee’s 61st meeting (2003), new data 
suggested that the saponin content of trees is genetically determined and therefore assumed to 
not change significantly over time.  In addition, the manufacturing process had not been 
significantly changed since 1975.  Therefore, the Committee argued that the test material was 
toxicologically representative of quillaia extract type I and the “temporary” classification for the 
ADI of 0-5 mg/kg bw was removed (WHO Food Additives Series 52, 2004).  The report of the 
57th meeting is included in Appendix A.  The report of the 61st meeting is over 600 pages long 
and for this reason is not included as an appendix but can be accessed on-line at: 
http://whqlibdoc.who.int/publications/2004/924166052X.pdf. 

A search by Exponent of the scientific literature published subsequent to the latest JECFA 
review revealed no new information indicative of any adverse effects associated with the 
consumption of Quillaia. 
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Estimated Daily Intake (EDI) of Quillaia from FCBs 

Concentration of Quillaia in FCBs as Consumed 

Volume Basis 

The intake assessment presented in this report uses the 500 mg/kg concentration of quillaia 
extract (dried basis) in the unexpanded FCB adjusted to reflect the quillaia extract concentration 
in the dispensed (expanded) beverage (i.e., the finished product as consumed).  Because the 
volume expansion is somewhat variable due to machine differences, to be conservative we used 
the upper end of the range of typical density values for FCBs in this intake assessment (i.e. 
0.590 kg/L).  The 0.590 kg/L FCB is derived from the measured density of the unexpanded FCB 
divided by the expansion constant of 1.8.  This value corresponds to approximately 17.4 g 
solids/fluid ounce dispensed product (ABA, personal communication). Therefore, a use level of 
500 mg/kg in the unexpanded FCB corresponds to 295 mg quillaia extract/L FCB as consumed.  
The concentration of quillaia extract in FCBs as consumed was calculated as follows: 

500 mg dried quillaia extract    x   0.590 kg unexpanded FCB     =                295 mg quillaia extract   
     kg unexpanded FCB                              L expanded FCB                               L expanded FCB 
 

Note that approximately 80% of the fluid volume of dispensed FCB is air or gas from 
carbonation. 

Weight Basis 

According to information provided by ABA, containers for FCBs are typically available in the 
following sizes:  8 fl oz, 12 fl oz, 24 fl oz., 32 fl oz., 44 fl oz., or 64 fl oz.  The amount of 
quillaia in each of these container sizes (assuming the container is filled to capacity) is given in 
Table 2.  At the use level of 500 mg/kg, total quillaia content ranges from 70 mg for 8 fl oz to 
558 mg for 64 fl oz. 

Available Data and Methods 

Exponent is not aware of any individual dietary record data specific to US consumption of 
FCBs; thus, the use of surrogate data was necessary.  We therefore present here three different 
approaches to estimation of intake using available consumption data. 
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1. Industry survey data:  ABA (personal communication) provided U.S. market survey 
information containing data about the frequency and amount of purchase of FCBs by 
consumers.  Exponent used these data and the concentration of quillaia in FCBs as 
consumed (295 mg/L expanded FCB) to estimate the average daily quillaia intake of 
consumers of FCBs.  The distributions of frequency of consumption and amounts 
consumed by eating occasion were combined using a Monte Carlo approach.  
Multiplying the distribution of the amount of FCBs consumed per eating occasion by 
the distribution of the number of eating occasions per day resulted in a final 
distribution of the daily intake of FCBs and was used to estimate mean and 90th 
percentile daily intakes. 

2. Surrogate data approach #1:  In the USA, there are consumption data available for 
“frozen novelties” (CSFII 1994-96, 98) (USDA, 2000).  Based on market and survey 
data provided by ABA and information in the CSFII, certain frozen novelties were 
deemed by Exponent to be appropriate surrogates for FCBs.  Frozen novelties differ 
from FCBs in that they are more dense, i.e., contain less air.  We estimated an 
average daily intake of quillaia extract based on the 2 days of individual dietary 
records for consumption of selected frozen novelties.  To the extent that these frozen 
novelties are denser than FCBs, the exposures to quillaia in FCBs generated in this 
way are overestimates. 

3. Surrogate data approach #2:  Exponent estimated average daily intake using market 
and survey data provided by ABA on the frequency of purchase of FCBs and amount 
of surrogate frozen novelties consumed per eating occasion (g/EO) from the 1994-
96, 1998 CSFII (USDA, 2000).  The distributions of frequency of consumption and 
amounts consumed by eating occasion were combined using a Monte Carlo 
approach.  Multiplying the distribution of the amount of frozen novelties consumed 
per eating occasion by the distribution of the number of eating occasions per day 
resulted in a final distribution of the daily intake of FCBs and was used to estimate 
mean and 90th percentile daily intakes. 

Industry Consumption Data 

ABA provided 2 sets of survey data concerning the frequency of purchase of FCBs by 
consumers (personal communication, summarized in Tables 3 and 4).  Due to the following 
differences in the two frequency datasets provided by ABA, Exponent believes it is not 
appropriate to combine them into a single distribution: 

• Survey design:  The survey designs were different between the two datasets.  Dataset 
1 was a national internet panel survey while Dataset 2 was collected through a 
stratified random nationally representative telephone survey. 
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• Season:  Dataset 1 was conducted in November 2002 while Dataset 2 was conducted 
in the Spring of 2002.  Marketing data suggests that there are seasonal consumption 
trends (ABA, personal communication). 

• Duration of recall:  Dataset 1 asked about the frequency of purchase and 
consumption within the last three months and Dataset 2 focused on the frequency of 
purchase within the last six months. 

• Products surveyed:  Different products (including products that might not contain 
quillaia due to formulation differences) may have been included in each survey. 

Exponent used these data and the concentration of quillaia in FCBs as consumed (295 mg/L) to 
estimate the average daily intake of consumers of FCBs. 

FCB Surrogates:  Frozen Novelties 

The market for FCBs is well established in the USA where these beverages have been widely 
available for more than 20 years.  The ABA member companies provided market and survey 
data to Exponent indicating that the consumption pattern of FCBs is typically more similar to 
that of selected “frozen novelties” than to regular carbonated and non-carbonated beverages 
(i.e., these drinks are generally not consumed regularly with meals, for example).  This pattern 
of lower frequency of consumption is also corroborated by the proportion of individuals in the 
US population consuming soft drinks, 64.5%, as compared to 1.1% of individuals that consume 
frozen novelties (USDA, 2000). 

The following “frozen novelties” codes from the 1994-96, 1998 CSFII were deemed by 
Exponent to be similar enough to be appropriate surrogates for FCBs (“FCB-surrogate frozen 
novelties”).  Although FCBs are not dairy-based, we included the codes for milk-based fruit 
drinks and smoothies in order that the number of respondents would be sufficient to generate 
statistically reliable estimates1. 

Food Code Food Description
11552200    MILK-BASED FRUIT DRINK (INCL ORANGE JULIUS) 
11553000 FRUIT SMOOTHIE DRINK, W/ FRUIT AND DAIRY PRODUCTS
91601000 ICE, FRUIT
91621000 SNOW CONE, SLURPS

 

                                                 
1  Minimum sample size criteria, adjusting for design effect, for the 90th percentile estimates is n=200 as set by the 

National Centers for Health Statistics.  For upper percentile (>0.75), the minimum sample size (n) satisfies the 
following rule: n ≥ [8/(1-p)].  http://www.cdc.gov/nchs/about/major/nhanes/nhanes3/nh3gui.pdf 
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Exponent assumed that the quillaia content of these FCB surrogate products was the same as the 
quillaia content of FCBs on a weight basis (500 mg/kg).  It is our understanding that the 
consumption values in the CSFII have already been adjusted for the specific gravity of the food. 

FCB Surrogates and Consumption Frequency 

In this approach, we used Monte Carlo analysis (Crystal Ball® 4.0 with 10,000 iterations) to 
determine mean and 90th percentile daily intake estimates resulting from the multiplication of 
two consumption distributions.  One distribution represents the frequency of consumption of 
FCBs based on ABA data described above (Tables 3 and 4).  The second distribution represents 
the amount of FCB-surrogate frozen novelties consumed per eating occasion, as derived from 
the 1994-96, 98 CSFII (presented in Table 5).  Due to differences in the two frequency datasets 
discussed above, it was not appropriate to combine them into a single distribution; we ran 2 
separate analyses instead, one with each dataset. 

Note that frozen novelties differ from FCBs in that they are more dense, i.e., contain less air.  
We estimated an average daily intake of quillaia extract based on the 2 days of individual 
dietary records for consumption of selected frozen novelties.  To the extent that these frozen 
novelties are more dense than FCBs, the exposures to quillaia in FCBs generated in this way are 
overestimates and are therefore very conservative. 

Results 

Estimates of the intake of quillaia extracts in the US using the approaches discussed above are 
presented in Tables 6 and 7. 

Intake estimates based solely on industry consumption data from Dataset 1 (ICBA, 2002a) with 
quillaia use levels of 500 mg/kg unexpanded FCB (corresponding to 295 mg quillaia/L 
expanded FCB) were 1.5 mg/kg bw per day, or 30% of the ADI, for average consumers and 
4.65 mg/kg bw per day, or 93% of the ADI, for the 90th percentile consumer.  Intake estimates 
based on Dataset 2 (ABA2002b) were 0.30 mg/kg bw, or 6% of the ADI for average consumers 
and 0.64 mg/kg bw, or 13% of the ADI, for the 90th percentile consumer.  See Table 6 for a 
summary of these results. 

Intake estimates based only on consumption of FCBs (as represented by consumption of frozen 
novelties in CSFII) with quillaia extract use levels at 500 mg/kg unexpanded FCB were 1.4 
mg/kg bw per day, or 27% of the ADI, for average consumers and 2.2 mg/kg bw per day, or 
44% of the ADI, for the 90th percentile consumer.  See Table 7 for a summary of these results. 
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Daily intakes estimated using both the amount of FCB-surrogate frozen novelties consumed per 
eating occasion (1994-96, 1998 CSFII) and ABA member companies’ market data on frequency 
of consumption (ICBA, 2002a; ICBA, 2002b) are also presented in Table 7.  Intake estimates 
based on Dataset 1 (ICBA, 2002a) were 0.82 mg/kg bw per day, or 16% of the ADI, for 
consumers at the mean level and 2.39 mg/kg bw per day, or 48% of the ADI, for consumers at 
the 90th percentile of consumption.  Intake estimates based on Dataset 2 (ICBA, 2002b) were 
0.18 mg/kg bw per day, or 4% of the ADI, for consumers at the mean level and 0.46 mg/kg bw 
per day, or 9% of the ADI, for consumers at the 90th percentile of consumption. 

The intakes presented in this assessment are conservative to the extent that the density of the 
surrogate frozen novelties is greater than that of FCBs.  Using frozen novelties as surrogates for 
FCBs overstates the amount of solids consumed per serving and therefore also overestimates the 
intake of quillaia in those solids.  Furthermore, all FCBs were assumed to contain quillaia at the 
maximum proposed level.  According to ABA (personal communication), the formulation of 
some frozen uncarbonated beverages does not necessitate the use of quillaia yet this was not 
taken into account in our analysis. 
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Basis for the GRAS Determination 

Summary of Technical Evidence of Safety 

The basis of this GRAS notification is scientific procedures. 

Cumulative exposure: existing and proposed use  

The proposed use of quillaia extract is as a foaming agent in semi-frozen carbonated and non-
carbonated beverages (FCBs) at levels up to 500 mg/kg (dried basis).  Estimated daily intakes of 
quillaia extract as a foaming agent in FCBs at the mean and high levels (90th percentile) of 
consumption are well below the ADI (Tables 6 and 7).   

Exponent also estimated the cumulative daily intake of quillaia from the existing use as a 
foaming agent in brewed soft drinks and the proposed use as a foaming agent in FCBs.  The 
total EDI is presented in Table 8. 

The estimated total daily intakes from the combined consumption of FCBs (proposed use) and 
soft drinks (approved use) were 0.56 mg/kg/bw per day, or 11% of the JECFA ADI, for the 
average consumers and 1.20 mg/kg bw per day, or 24% of the ADI, for the 90th percentile 
consumer. 

The margin of exposure is actually higher because of the conservatism built into the estimate of 
total EDI:  

1. The EDI estimate for the proposed use employed frozen novelties as surrogates for 
FCBs.  This approach overstates the amount of solids consumed per serving and 
therefore also overestimates the intake of quillaia in those solids. 

2. All FCBs were assumed to contain quillaia at the maximum proposed level.  It is 
important to note the formulation of some frozen uncarbonated beverages does not 
necessitate the use of quillaia yet this was not taken into account in our analysis.   

3. All brewed sodas were assumed to contain the quillaia extract as a foaming agent at the 
maximum level specified by Codex.   

We may conclude that the conservatively estimated exposures associated with the proposed use 
of quillaia as a foaming agent in FCBs do not pose any hazard to consumers.  The proposed use 
meets the GRAS standard for safety. 
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Discussion of Information Inconsistent with GRAS Determination 

Exponent is aware of no information that would be inconsistent with a finding that the proposed 
use of quillaia extracts, in FCBs, meeting appropriate specifications and used according to Good 
Manufacturing Practice, is GRAS.  A recent search of the scientific literature resulted in no new 
safety concerns.    The EDIs and cumulative EDIs presented in the above sections are all well 
below the established ADI of 0-5 mg/kg bw, even considering several conservative assumptions 
underlying the calculations. 
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Table 1. Updated intake of quillaia extract from foaming agents used in beverages in 
the US. 

 
Soft drink 

consumption 
(g/day) 

EDI 
(mg/kg 
bw/day)

% ADIa Assumptions Survey Date of 
survey 

Total US Population – Consumers Only 

Mean 233 0.4 8 

90th Percentile 429 0.7 14 

Extract in limited 
number of soft 
drinksb, 100 mg/kg 
use level, consumers 
5.7% of population 

CSFII; 2-day intake; 
sample, 20,607; 
assumed body 
weight, 60 kg 

1994-96, 
1998 

a JECFA ADI, 0–5 mg/kg bw. 
b Soft drinks likely to contain the additive are “brewed sodas,”  e.g. ginger beer, root beer and cream soda. 
 

Table 2. Typical FCB container sizes offered for sale and total quillaia content of each 
(typical concentration 295 mg/L) (source of data: ABA) 

Size of FCB 
(fluid ounces) 

Amount of Quillaia in purchased FCB 
(Total mg Quillaia) 

8 70 

12 105 

24 209 

32 279 

44 384 

64 558 

 

Table 3. Frequency of Consumption of FCBs (Dataset 1; n = 463; ABA, 2002a) 

Frequency (EO/year) % of consumers

≥1x/day 15 

4-6x/week 9 

1-3x/week 13 

1x/week 12 

2-3x/month 23 

≤1x/month 28 
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Table 4. Frequency of Consumption of FCBs (Dataset 2; n = 400; ABA, 2002b) 

Frequency (EO/year) % of consumers

>1x/week 10 

1x/week 15 

1x/2-3 weeks 19 

1x/month 27 

<1x/month 29 
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Table 5. Distribution of the Amount of FCB-Surrogate “Frozen Novelties” Consumed 
Per Eating Occasion Among the Total US Population2 (USDA, 2000) 

Amount FCB Consumed 
(g/EO) Percentile  

97 10 

145 20 

191 25 

192 30 

194 40 

276 50 

290 60 

384 70 

385 75 

387 80 

524 90 

719 95 

963 98 

1062 99 

1066 99.5 

1158 99.9 

                                                 
2  The unweighted total number of eating occasions and associated person-days of consumption was 253 and 244, 

respectively. 
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Table 6. Estimated daily intakes of quillaia extracts from consumption of FCBs, based on ABA data  

Reference Population group Consumption (L/day) Quillaia extract intake 
(mg/kg bw per day) % ADIa Assumptions Survey Date of survey 

Consumers only Mean 0.304 Mean 1.50 30 USA (ABA, 
2002a) 

Consumers only 90th 
percentile 

0.95 90th 
percentile 

4.65 93 

Extract in FCBs; 
GFSA level, 
500 mg/kgb 

Marketing survey; ages 12-49; 
nationally representative 
internet panel; frequency of 
consumption of FCBs within the 
last three months; sample 716 
(463 consumers).  Assumed 
body weight, 60kg. 

November 2002 

Consumers only Mean 0.061 Mean 0.30 6 USA (ABA, 
2002b) 

Consumers only 90th 
percentile 

0.13 90th 
percentile 

0.64 13 

Extract in FCBs; 
GFSA level, 
500 mg/kgb 

Marketing survey; ages 14-44; 
stratified random nationally 
representative telephone survey 
of FCB consumers; frequency 
of consumption over past 6 
months; sample 400. Assumed 
body weight, 60kg.  

Spring 2002 

a JECFA ADI, 0–5 mg/kg bw 
b 500 mg/kg is the level of anhydrous quillaia extract in the unexpanded beverage.  Based on data provided by ABA, the actual amount of quillaia in the dispensed 
beverage is calculated to be 295 ppm [(500 mg anhydrous quillaia extract/kg unexpanded beverage) x (0.590 kg unexpanded beverage/L FCB)  = 295 mg quillaia 
extract/L FCB]. 
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Table 7. Estimated daily intakes of quillaia extracts from consumption of frozen carbonated beverages 

Reference Population group Consumption (g/day) Quillaia extract intake (mg/kg bw 
per day) 

% ADIa Assumptions Survey Date of survey 

Consumers only Mean 164 Mean 1.4 27 USA (United 
Sates Department 
of Agriculture, 
2000) 

Consumers only 90th 
percentile 

261 90th percentile 2.2 44 

Extract in frozen carbonated 
beverages (FCBs)b; GFSA 
level, 500 mg/kg; consumers 
1.1% of population. 

National survey; 2-day 
intake; sample, 20,607; 
assumed body weight, 60 
kg.  

1994-96,98 
(combined 
surveys) 

Consumers only Meanc 98 Mean 0.82 16 USA (ABA, 
2002a; United 
States 
Department of 
Agriculture, 2000) Consumers only 90th 

percentilec 
287 90th percentile 2.39 48 

Extract in FCBs; GFSA level, 
500 mg/kg.  Frequency of 
consumption based on data 
from ABA, 2002a; amount 
consumed per eating 
occasion based on USDA, 
2000. 

Marketing survey; ages 12-
49; nationally 
representative internet 
panel; frequency of 
consumption of FCBs 
within the last three 
months; sample 716 (463 
consumers).  National 
survey; 2-day intake; 
sample 20,607. Assumed 
body weight, 60kg.  

November 2002 

Consumers only Meanc 22 Mean 0.18 4 USA (ABA, 
2002b; United 
States 
Department of 
Agriculture, 2000) 

Consumers only 90th 
percentilec 

55 90th percentile 0.46 9 

Extract in FCBs; GFSA level, 
500 mg/kg Frequency of 
consumption based on data 
from ABA, 2002b; amount 
consumed per eating 
occasion based on USDA, 
2000.  

Marketing survey; ages 14-
44; stratified random 
nationally representative 
telephone survey of FCB 
consumers; frequency of 
consumption over past 6 
months; sample 400.  
National survey; 2-day 
intake; sample 20,607. 
Assumed body weight, 
60kg.  

Spring 2002 

a  JECFA ADI, 0–5 mg/kg bw 
b   Frozen carbonated beverage food codes in USDA 2000 include: Milk-based fruit drink (incl orange julius); Fruit smoothie drink, w/ fruit and dairy products; ice, fruit; snow cone, slurps. 
c   Daily intake was estimated by combining frequency of consumption of FCBs as determined by market data collected by members of the ABA with g/eating occasion data collected from a 

national survey (USDA, 2000). 
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Table 8.  Total estimated daily intake of quillaia extract from existing and proposed uses. 

 EDI (mg/kg 
bw/day) % ADIa 

Assumptions Survey Date of 
survey 

Total US Population – Consumers Only 

Mean 0.56 11 

90th Percentile 1.20 24 

Extract in FCBs and 
limited number of soft 
drinksb; use level of 100 
mg/kg for soft drinks and 
500 mg/kg for FCBs; 
consumers 6.7% of 
population. 

CSFII; 2-day intake; 
sample, 20,607; 
assumed body weight, 
60 kg 

1994-96, 1998

a JECFA ADI, 0–5 mg/kg bw. 
b Soft drinks likely to contain the additive are “brewed sodas,”  e.g. ginger beer, root beer and cream soda. 
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Barbara Petersen, Ph.D., M.P.H. 
Practice Director and Principal Scientist, Food & Chemicals Practice 
 
Professional Profile 
 
Dr. Barbara Petersen is a Principal Scientist and serves as Director of Exponent’s Food and 
Chemicals practice and is based in Washington, D.C.  Dr. Petersen is internationally recognized 
for her expertise in risk assessment, exposure assessment methodology, food consumption and 
nutrient profile modeling, and applications of Monte Carlo techniques to conduct risk 
assessments.  Dr. Petersen has pioneered the technical methods for incorporating information 
about food composition, dietary practices, actual agricultural practices and commercial food 
processing technologies into regulatory and health issues.  Dr. Petersen has successfully applied 
these approaches to develop software that maximizes the utility of data and provides realistic 
risk assessments that allow the user to understand the sources of potential intakes of nutrients 
and contaminants. Applications include international assessments for food safety, food additives 
and contaminants, obesity related projects, intake calculations to support new pesticides, GRAS 
self affirmations and preparation of food additive petitions, nutrition labeling justifications, new 
food product designs and marketing strategies, and product stewardship programs.  She has 
developed a software tool for evaluating the impact of food product modifications on trans fatty 
acid intake including the ability to understand the range of intakes across different population 
groups. 
 
Dr. Petersen has directed the design and conduct of seven statistically based national market 
basket studies.  These studies were designed for different purposes, including acute and chronic 
assessments for pesticides, compliance assessments under Proposition 65, and market research.  
 
Dr. Petersen served on the National Academy of Sciences Institute of Medicine, Board on 
Health Promotion and Disease Prevention, Committee on the Review of the USDA E. Coli 
0157:H7 Farm-to-Table Process Risk Assessment, the EPA Science Advisory Board’s 
Integrated Exposure Committee and as an Expert Advisor to WHO/FAO for their 2002 meeting 
on acrylamide and several session of JECFA and for numerous consultations on risk assessment.  
Also she served as Principal Investigator for the National Cancer Institute's International 
FOODBASE project, a major effort to collect and computerize descriptive and summary 
information on food consumption surveys conducted in more than 40 countries and was the P.I. 
responsible for developing a new microbial risk assessment tool for the US Food and Drug 
Administration. 
 
Credentials and Professional Honors 
 
Ph.D., Biochemistry (minors:  nutrition, microbial physiology, organic chemistry), George 
Washington University, 1976; thesis topic: metabolism of poly-unsaturated fatty acids 
M.P.H., Nutrition (minor:  biochemistry), University of California at Los Angeles, 1972 
B.S., Nutrition (minor:  chemistry), New Mexico State University, 1970 
Relevant Experience 
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Dietary Intake Assessment:  United States.  Designed Novigen and TAS proprietary food intake 
systems, including microcomputer-based food consumption, nutrient and exposure analysis 
databases and the systems for integrating dietary intake of foods or components of foods with 
biological activity parameters for those foods/constituents including food additives, functional 
ingredients, nutraceuticals and nutrients.  Responsible for overall systems design for dietary 
components of US EPA's Tolerance Assessment System, including the integration of:  (1) 
USDA food consumption databases; (2) US EPA tolerance listings; (3) US EPA toxicology 
summary information; and (4) statutory requirements into a single analysis system.  Created 
methodology/project specifications that for the first time permitted national and international 
dietary intake data to be transported from the mainframe to microcomputer format and 
subsequent methods to permit sensitivity analyses for ingredients.  Directed the development of 
sophisticated and powerful software to permit rapid analysis on the microcomputer for 
aggregate exposure analysis.  Directed the development of Novigen's line of commercial 
exposure assessment software, DEEM™ and Calendex™ and while at TAS, EXPOSURE 1-4®, 
including the modules for distributional/Monte Carlo analysis.  Participant in the peer review of 
the EPA Exposure Factors Handbook and the NAS peer review of the USD E. coli 01l57:H7 
Farm-to-Table Process Risk Assessment. 

Dietary Intake Assessment:  International.  Principal Investigator for International Food 
Consumption/Nutrition Project for the National Cancer Institute.  Participated in the European 
Commission FLAIR/ENFANT project from 1989-1995.  Member WHO/FAO Joint Expert 
Consultations for Guidelines for Dietary Exposure to Pesticides and Member of faculty for 
TNO/WHO workshop, Risk Assessment in Europe.  Expert to the WHO Nutrition group for 
Global Monitoring.  Conducted risk assessments for populations in the United Kingdom, 
Germany, Canada and other European Union (EU) countries. 

Environmental Modeling:  Designed, developed and installed exposure modeling projects, 
including major and innovative conversion of the results of food consumption surveys to forms 
compatible with US EPA, FDA and California EPA regulatory mandates and models and 
systems to assess exposure to contaminants from water.  Evaluation of compliance for dietary 
contributions under California regulations.  Conducted more than 5000 exposure/risk 
assessments for private and government clients.  Developed statistical approach for assessing 
chronic exposure to contaminants in fish and for treatment of the Limit of Detection (LOD) in 
exposure assessment. 

National Food Survey Design:  Responsible for directing the statistical design, field collection 
and analysis of more than ten national food monitoring studies, including database design for 
automated data collection and analysis.  Applied expertise in modern food technology for the 
design of US EPA's program for assessing residues in processed foods and for USDA's Food 
Safety and Inspection's Services monitoring/surveillance results to assess sulfonamides.  
Designed and conducted a survey of the school breakfast program for the USDA. 
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Compliance and Regulatory Assessments:  Seventeen years of experience producing strategies 
and technical support to corporate clients for assessing compliance with state and federal 
regulations product safety, litigation, and vulnerability assessments.  (Developed exposure 
assessment tools for the California government's risk assessment mandate.) 

Pesticide Usage Research:  Directed local and national surveys of pesticide usage, including 
pesticide use on California tomatoes (fresh market and processed), celery, citrus, and all U.S. 
apples.  Worked with farmers and their associations to design, implement and interpret surveys 
to quantify pesticide use practices.  Developed procedures for quantifying the food byproducts 
used in animal feeds and for assessing pesticide levels in those feeds.  Directed the utilization of 
federal and state pesticide usage data for improving risk assessments. 

Proposition 65:  Exposure modeling to evaluate compliance with Proposition 65. 

Dietary Exposure Evaluation Modules (DEEM™):  Designed and developed modules of the 
DEEM-US and DEEM-United Kingdom Systems including: 

• cumulative and aggregate intake and exposure assessments 
• ingredient analysis options 
• nutrient analysis options 
• recipe modification module that allows the user to assess the impact of changes in 

formulations 
• user-friendly menus 
• contaminant analysis module 
• food additive analysis options 
• subgroup analysis options, including menus for user-defined subgroups and income 

subgroups 
• customized system upgrades to accommodate user requests 
• Monte Carlo assessments 

 
Joint Distribution Methodology:  Designed a computerized adaptation of Monte Carlo analysis 
for computing the probability of exposure to food contaminants and nutrients that now provides 
the basis for DEEM™ and Calendex™. 

Designed technical background documents in anticipation of the National Academy of Sciences 
report entitled, "Pesticides in the Diets of Infants and Children." 

Nutrition Labeling:  Criteria for the design of nutrient databases and related issues. 

Served as the Principal Investigator and provided project management for more than 1000 
separate projects, conducted at multiple locations and involving scientists and other technical 
and non-technical personnel.  Developed corporate management structure, to assure that all 
projects receive direct corporate oversight and quality control and quality assurance, and that 
needed resources are available in a timely and cost-efficient manner. 
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Provided oversight for new computer software for modeling exposure and for databases for 
exposure and risk assessment. 

Twenty years' experience as the Corporate Officer for technical direction of Food and Exposure 
Assessment projects and as the Principal in charge of Novigen (and TAS) business and 
operations.  As Corporate treasurer, developed and directed cost efficiency control procedures, 
personnel policy and procedures, and corporate financial controls.   

Selected Activities 

Chemical defense strategies for international and U.S. regulatory needs, Canadian defenses and 
California issues. 

Food additive and ingredient petitions, GRAS Notifications, and product safety assessments. 

Provided Expert advice and assessment for litigation involving food and water contamination 
including Proposition 65 related litigation. 

Principal investigator for the design of the FDA's LANGUAL interface. 

Market Basket Survey Protocol design strategies. 

FOODBASE project design and direction - international dietary practices including information 
for more than 40 countries. 

Principal investigator, FDA Statistical Methodology support contract, nationwide market basket 
studies and risk-based assessments. 

Participant in the EC FLAIR Eurofoods-Enfant Conference.  Presentations in 1990, 1991, 1992, 

1993, 1994, and follow-on work in 1995. 

Participant in IARC Subgroup for the European Prospective Study on Nutrition, Cancer and 
Health, Lyon France, June 1991. 

Expert Advisor to WHO/FAO for meeting on acyrlamide, for several sessions of JECFA and for 
numerous consultations on risk assessment. 
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Food Composition Research:  The Broader Context, Lahti, Finland, August 1995. 

Petersen BJ.  Food consumption data in predicting dietary exposure to pesticides.  Presented at 
the FAO/WHO Joint Consultation on Guidelines for Predicting Dietary Intake of Pesticide 
Residues Conference, York, UK, May 1995. 

Douglass JS, Chew S, Lee K, Kidwell JL, Petersen BJ, Pennington JAT, Hendricks T, 
Bohannon B.  The international interface standard for food databases.  Paper presented at the 
20th National Nutrient Databank Conference, Buffalo, NY, June 1995. 

Slesinski RS, Barraj L, Petersen BJ.  Evaluating potential risk from exposure to multiple 
pesticide residues in food:  possible approaches for estimating total dietary risk.  Poster 
presented at the Society of Toxicology Annual Meeting, Baltimore, MD, March 1995. 

Douglass JS, Chew SB, Lee KH, Petersen BJ, Hendricks TC, Pennington JAT.  Use of an 
international interface standard for food databases in comparing food-related datasets.  Paper 
presented at the 2nd International Conference on Dietary Assessment Methods, Boston, MA, 
January 1995. 

Barraj LM, Petersen BJ, Francis M.  Composite sampling versus sampling individual units:  
impact on estimates of the residue distribution and associated potential exposure.  Paper 
presented at the Conference on Environ-metrics, 5th International Conference on Statistical 
Methods for the Environmental Sciences and Fourth General Meeting of the International 
Environmetrics Society, Burlington, Canada, August 1994. 

Douglass JS, Heimbach JT, Waylett DK, Sever BE, Petersen BJ.  Dietary impact of 'fat-free' 
food products.  Paper presented at the Annual Meeting of the American Chemical Society, 
Washington, DC, August 1994. 
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Petersen BJ.  Incorporating risk assessment into HAACP systems:  limitations, benefits and 
critical components.  Paper presented at the American Oat Association 1994 Annual Meeting, 
Minneapolis, MN, December 1994. 

Petersen BJ.  Influence of processing on residues in food.  Paper presented at the IFT Annual 
Meeting, Atlanta, GA, June 1994. 

Petersen BJ.  State of the industry:  regulatory perspective.  Paper presented at the META 
Wonewok Conference, St. Paul, MN, June 1994. 

Petersen BJ.  Overview of agriculture and food industry concerns with EPA's draft reassessment 
of dioxin risks to human health.  Paper presented for the Institute for Food Technologists-D.C. 
Section, October 1994. 

Petersen BJ, Tomerlin JR, Barraj LM, Wehr HM.  The Impact of the recommendations of the 
National Academy of Sciences on analytical methods and the exposure and risk assessments.  
Paper presented at the AOAC International Meeting, Portland, OR, September 1994. 

Petersen BJ.  Modeling dietary exposure for risk assessment.  Paper presented at the 
Environmental and Occupational Health Sciences Institute (EOHSI), New Jersey, September 
1994. 

Tomerlin JR, Tran NL, Petersen BJ.  Development of a dietary exposure potential matrix.  Paper 
presented at the ISEE/ISEA Joint Conference, Research Triangle Park, NC, September 1994. 

Tomerlin JR, Barraj LM, Francis MA, Petersen BJ.  A comparison of exposure calculation 
methodologies:  joint distribution analysis vs. Monte Carlo simulations.  Poster presented at the 
ISEE/ISEA Joint Conference, Research Triangle Park, NC, September 1994. 

Tran NL, Petersen BJ.  Pesticide residues and dietary exposure assessment—a probabilistic 
approach.  Paper presented at the Conference on Environmetrics, 5th International Conference 
on Statistical Methods for the Environ-mental Sciences and Fourth General Meeting of the 
International Environmetrics Society, Burlington, Canada, August 1994. 

Heimbach JT, Egan SK, Petersen BJ.  Nutrient databases for food labeling under NLEA:  
meeting FDA's requirements.  Paper presented at the Workshop of Nutrition Labeling, Eastern 
Food Science Conference VIII, Princeton, NJ, October 1993. 

Petersen BJ.  Methods for retrieving data.  Paper presented at the Third Annual Flair Eurofoods-
Enfant Project Meeting, Vilamoura, Portugal, November 10-12, 1993. 
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Petersen BJ.  Dietary exposure analysis:  data, systems, and policies in the U.S.  Paper presented 
at the Third Annual Flair Eurofoods-Enfant Project Meeting, Vilamoura, Portugal, November 
10-12, 1993. 

Petersen BJ.  Pesticides in the diets of infants and children:  review of the NAS report.  
Presented at the National Agri-Marketing Association (NAMA) Meeting, September 16, 1993. 

Chaisson CF, Petersen BJ.  Use of food intake surveys to estimate exposure to non-nutrients."  
Paper presented at the 1st International Conference on Dietary Assessment Methods:  Assessing 
Intake of Specific Food Components, Minneapolis, MN, September 20-23, 1992. 

Chaisson CF, Petersen BJ.  California's Proposition 65.  Paper presented at the International Life 
Sciences Institute:  Risk Science Institute, Washington, D.C., July 28, 1992. 

Egan SK, Heimbach JT, Petersen BJ, Douglass JS, Fleming KH, Chew SB.  Intake of fatty 
acids:  contribution of specific foods.  Paper presented at the International Food Technology 
Exposition and Conference, The Hague, Netherlands, November 1992. 

Egan SK, Heimbach JT, Petersen BJ.  Estimating the consumption of ingredients and ingredient 
substitutions.  Paper presented at the International Food Technology Exposition and Conference, 
The Hague, Netherlands, November 1992. 

Fleming KH, Douglass JS, Barraj L, Egan SK, Petersen BJ.  Disappearance data vs. survey data 
in epidemiologic analyses.  Poster presented at the First International Conference on Dietary 
Assessment Methods:  Assessing Intake of Specific Food Components, Minneapolis, MN, 
September 20-23, 1992. 

Heimbach JT, Petersen BJ.  Estimating intakes of non-nutrient food constituents:  multi-country 
intakes of pesticide residues.  Paper presented at the International Food Technology Exposition 
and Conference, The Hague, Netherlands, November 1992. 

Petersen BJ.  Utility and limitations of the Dietary Residue Evaluation System (DRES).  Paper 
presented at the 1992 American Phytopathological Society/Mycological Society of America 
Joint Meeting, Portland, Oregon, August 8-12, 1992. 

Petersen BJ.  Product specific dietary exposure assessments.  Presented at the Society for Risk 
Analysis Workshop, California's Proposition 65:  Risk Assessment and Dietary Exposure 
Assessment Methodologies, San Diego, California, December 6, 1992. 

Petersen BJ.  Practical applications and case studies for assessing risks for populations.  Paper 
presented at the Annual Meeting of the American College of Toxicology, San Francisco, 
California, October 23, 1992.  
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Petersen BJ.  Labelling:  The analytical dilemma.  Paper presented at The Toxicology Forum, 
Aspen, Colorado, July 13, 1992. 

Petersen BJ.  Comparison of food survey intake data to the FAO food balance sheets.  Paper 
presented at the 2nd Annual Flair Eurofoods-Enfant Project Meeting, Killiney Bay, Ireland, June 
10-12, 1992. 

Tomerlin JR, Eickhoff JE, Petersen BJ.  Pesticide use:  reality vs. perception.  Presented at the 
American Chemical Society Annual Fall Meeting, August 25, 1992. 

Tomerlin JR, Chaisson CF, Petersen BJ.  Politics and food safety:  impact of exposure on 
assessment.  Presented at the American Chemical Society Annual Fall Meeting, August 25, 
1992. 

Tomerlin JR, Petersen BJ.  Dietary exposure:  recent advances in data and models.  Paper 
presented at the American Chemical Society 1992 Spring Meeting, San Francisco, CA, April 7, 
1992. 

Barraj LM, Loftus ML, Petersen BJ.  Selecting analytical methods for monitoring foods for 
toxicants.  Presented at the Eastern Food Science Conference, The Integrated Food 
Technologist, Hunt Valley, MD, October 20-23, 1991. 

Douglass JS, Barraj L, Egan SK, Petersen BJ.  Disappearance data vs. survey data in 
epidemiologic analyses:  fat intake, energy intake, and percent energy intake as fat."  Prepared 
for the U.S. National Cancer Institute, December 19, 1991. 

Petersen BJ, and Chaisson CF.  Determination of aggregate exposure:  utility and limitations of 
the Dietary Residue Evaluation System (DRES) and recent modifications.  Presented at the 
Society for Risk Analysis, 1991 Annual Meeting, Baltimore, Maryland, December 8-11, 1991. 

Petersen BJ, Tomerlin JR, Kidwell JL.  Dietary exposure workshop.  Presented at the Annual 
Meeting of the Society for Risk Analysis, Baltimore, MD, December 8, 1991. 

Petersen BJ, Egan SK.  FOODBASE:  international food consumption database and retrieval 
system.  Poster session presented at the Nutrition and Cancer Conference, Atlanta, Georgia, 
April 17-19, 1991. 

Douglass JS, Fleming KH, Petersen BJ, Egan SK, Butrum RR.  FOODBASE:  International 
Food Consumption Database.  Poster session presented at the Second International Conference 
on the Health Effects of Omega-3 Polyunsaturated Fatty Acids in Seafood, Washington, D.C., 
March 20-23, 1990. 
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Harrison SL, Petersen BJ.  An approach to estimating market place residues in food:  a case 
study.  Paper presented at Special Conference IV:  Food Safety and Pesticide Residues, Point 
Clear, Alabama, January 23, 1990. 

Petersen BJ.  Maximally exposed individual.  Paper presented at the Society for Risk Analysis 
Conference, October 1990. 

Petersen BJ.  Monitoring for pesticide residues.  Paper presented at the Institute of Food 
Technologists Symposium, June 1990. 

Tomerlin JR, Petersen B.  Using food consumption data to estimate human health risks.  Poster 
session at the First Asian Food Safety Conference, Kuala Lumpur, Malaysia, September 1990. 

Douglass JS, Fleming KH, Petersen BJ.  International food consumption database.  Poster 
session presented at the 72nd Annual Meeting of the American Dietetic Association, October 26, 
1989. 

Petersen B.  Using monitoring data for exposure assessment.  Paper presented to the Food and 
Drug Administration Center for Veterinary Medicine Advisory Committee, April 25, 1989. 

Petersen BJ, Douglass JS, Fleming KH, Butrum RR.  The International Food 
Consumption/Composition Database:  Foodbase.  Paper presented at the 3rd International 
Conference on Food Science and Technology Information, Budapest, Hungary, October 3-5, 
1989. 

Petersen B, Eickhoff J.  Model for focusing monitoring to provide supplementary data for risk 
assessments.  Paper presented at the 9th Annual Meeting of the Society for Environmental 
Toxicologists and Chemists, Arlington, VA, November 14, 1988. 

Petersen B, Chaisson CF.  New strategies for efficiently assessing vulnerability and/or 
compliance under state and federal environmental laws.  Paper presented at the SRA Annual 
Meeting, Washington, DC, 1988. 

Petersen B, Gregorio CA.  The utility of a national food survey in assessing dietary risk and 
exposure.  Paper presented at the Annual Meeting of the Society for Risk Analysis, Houston, 
1987. 

Petersen B, Eickhoff J.  The use of a national food survey in assessing dietary health risks.  
Paper presented at the 8th Annual Meeting of the Society for Environmental Toxicologists and 
Chemists, Pensacola, FL, 1987. 

Petersen B.  Designing residue analysis studies and dietary risk assessment.  Paper presented to 
Produce Marketers' Association, San Antonio, TX, October 1986. 
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Petersen B, Chaisson CF. The TAS approach to estimation of exposure to acutely toxic dietary 
contaminants.  Paper presented at 46th Annual Meeting of the Institute of Food Technologists, 
Dallas, TX, June 1986. 

Petersen B.  Designing residue analysis studies and dietary risk assessment.  Paper presented at 
the Pesticide Registration Workshop, Washington, DC, March 1986. 

Chaisson CF, Petersen B.  The Tolerance assessment system:  a general overview of TAS.  
Environmental Protection Agency, July 1985. 

Petersen B.  Consumption databases and dietary modeling to estimate exposure.  Paper 
presented at 151st Annual Meeting of the American Association for the Advancement of 
Science, Los Angeles, CA, May 1985. 

Petersen B, Chaisson CF, White SB.  Relationship between food consumption and body weight 
in the U.S. population:  impact on assessment of food safety.  Poster Session presented at the 4th 
Annual Meeting of the American College of Toxicology, Washington, DC, November 30-
December 2, 1983. 

Fellowships 

NIH Post-Doctoral Fellow, NIAAA, Biochemistry Laboratory.  1978-1980.  Specialization:  
genetics of alcoholism, basic enzymology. 

Post-Doctoral Fellow, Georgetown University, Department of Biochemistry.  1976-1978.  
Specialization:  mechanisms of action of insulin and glucagon hormone receptors, particularly in 
patients with cancer and other disorders affecting taste. 

Science Advisory Boards/Panels 

• Advisor, WHO/FAO Joint Expert Committee on Food Additives and Contaminants 
(1997–2001) and to numerous consultations 

• Member, EPA Science Advisory Board, IHEC (1995-2001) 
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Professional Affiliations 

• Councilor, International Society for Exposure Assessment (1995-1997) 
• GAO Expert Panel member for the evaluation of the National Surveys of Food 

Consumption (1993–1994) 
• 1997 Eastern Food Science Conference Planning Committee 
• Institute of Food Technologists 
• International Society of Exposure Analysis 
• Society of Risk Analysis 
• Program Co-Chair, Exposure Specialty Committee, Society for Risk Analysis, 

Exposure Section, 1991 and 1992 
• Chair, Toxicology and Safety Evaluation Section, Institute of Food Technologists, 

1997; and CODEX, 1999-2000, Chair, Special Task Force, Biotechnology 
• Invited participant, EPA National Human Exposure Assessment Survey Workshop 
• Invited participant in the Joint FAO/WHO Expert Consultation on Food 

Consumption Methodologies and risk assessments (1997, 1998, 2001, 2002) 
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Appendix A – WHO Food 
Additives Series: 48, Safety 
Evaluation of Certain Food 
Additives and Contaminants – 
Quillaia Extracts 
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Appendix B –  Quillaia Extract 
(Type I) Specifications  
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Appendix C – Photograph of 
dispensing machine and 
instruction for dispensing 
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Serve the frozen treat to the customer with a sealed spoon 

straw

5

Pull the dispensing lever down toward you and fill up the cup 

until the product is about ½’ from the top of the dome lid 
4

Put the nozzle inside the hole of the dome lid (about ½”) 

under the correct flavor

3

Snap on the dome lid 2

Select the appropriate cup size 1

How to Dispense a Frozen Carbonated Beverage (FCB):
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EC'D JUNl4 2005 
May 31,2005 

Susan J. Carlson, Ph.D. 
U.S. Food and Drug Administration, 
Center for Food Safety and Applied Nutrition 
Office of Food Additive Safety 
HFS-255 
5 100 Paint Branch Parkway 
College Park, MD 20740 

Subject Response to FDA questions on Quillaia Extract Type I GRAS notification 
Project No. WDOO878.000 

Dear Dr. Carlson: 

0 Based on our discussion with you on April 26,2005,.Exponent is providing the following 
responses to two questions posed by FDA regarding the notification and supporting 
documentation fhat Quillaia Extract Type 1 (“Quillaia”), prepared according to food grade 
specifications, is Generally Recognized as Safe (GRAS) for use as a foamingagent. in semi- 
frozen carbonated and non-carbonated beverages (FCBs) when used at. levels up to $0 mg’kg 
(dried basis), submitted by the American Beverage Association (ABA). The questions, from 
FDA (in bold) and Exponent’s and ABA’s responsesare explained below: 

1. Supporting documentation for the Quillaia GRAS notification states that polyvinyl- 
pyrollidone (PVP) is used as a stabilizing agent in the extraction of Quillaia (WHO 
Food Additive Series 48,2002). FDA asked for clarification as to the use of PVP in 
Quillaia production and the reguiatory status of this use of PVP. 

Exponent and ABA have inquired with the major suppliers of Quillaia and have received 
documentation (see enclosures) that PVP is either not used in the production of Quillaia or, if 
used as a processing aid in the extraction process. is removed in the filtration step. PVP is not 
found in the finished Quillaia product. 

2. FDA requested that intake of Quillaia from flavoring and foaming agents be 
considered in the ED1 calculations, using data from the Flavor and Extract 
Manufacturing Association (FEMA) for all uses of Quillaia. 

wDoo878.000 0000 0505 0001 
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~a According to data fioni FEMA’s 1995 Poundage and Technical Effects Update Survey, 178,403 
pounds (80,922 kg) of Quillaia extract was reported to have been used in food applications in 
1995 (Lucas et al., 1999). Exponent calculated the daily per capita intake (PCI) for “eaters only” 
according to the following formula (Smith et al., 2003): 

PCIQuil!aia = (80,922 kg/year) (lo6 m&g) 
(260 x lo” people) (10% eaters) (80% reporting) (365 days/year) (60kgbw)r 

= 0.018 mglkg bwlday 

The daily PC1 of Quillaia extract among “eaters only” is 0.018 mg/kg bw/day from its use in all 
food applications. This intake corresponds to 0.36% of the AD1 of 5 mg Quillaia/kg bw/day. 

The PC1 is based on 1995 poundage data for Quiilaia extracts, the US popukiion in i'Cf95 (~2.60 
million people), an average bodyweight of60 kg; and the assumptions that 10% of the 
population consumes foods containing Quillaia and only 80% of the volume was reported in the 
survey (accounts for underreporting as described in Lucas et al., 1999). This is a highly 
conservative estimate since we are assuming thatthe total volume of Quill&a that is produced in 
a year is consumed by only 10% of the US population. Based on the approved uses of Quillaia 
as a flavoring agent in highly consumed foods such as “baked goods” and “non-alcoholic 
beverages”, this is most likely not the case and in fact, the percent of the population consuming 
Quillaia extracts is most likely closer to 100%. 

Please direct any additional questions or information requests concerning this response to 
Dr. Nancy Rachman at Exponent, (202) 772-4907, or nrachman@exponent.com. 

Sincerely, 

Nancy Rachm& Ph.D. - 
Senior Managing Scientist . 
Exponent, Inc. 

Enclosures 

E X' 
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May 2,200s 

Mr. C. Bradley Curtis, P.D. 
Global Purchahg Managfl 
The Coca-Cok Company 
P.O. Box 1734 
Atlanta, GA 30301 

Dear Bradley, 

Please bi advised that we do not USC PVP in the production of our Quillaja oiYucca 
qtraet products. 

If you should need any further clarification pertaining to this matter, please do not 
hesitate to contxcl mc directly. 
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Quillaia Extract Gras Notice 

Carlson, Susan 

1 of 1 -- /------- ---. -- -~-- --. Page 

! AM I 1111111 llllll II Ill1 1 
From: Carolyn Scrafford [cscrafford@exponent.com] 

Monday, June 20,2005 3: 11 PM 

To: Carlson, Susan 
cc: Orstan, Aydin; Nancy Rachman 
Subject: RE: Quillaia Extract Gras Notice 

Dear Susan. 

Attached is a revised version of our amendment to GRN 000165 with the corrected PCI calculation. I apologize for any 
inconvenience this may have caused. 

Best regards, 
Carolyn 

Carolyn Scrafford, M.P.H. 
Managing Scientist, Food and Chemicals 
Exponent, Inc. 
Direct Line: 202-772-4928 
Fax: 202-772-4979 
cscrafford@exponent.com 

From: Carlson, Susan [mailto:Susan.Carlson@cfsan.fda.gov] 
Sent: Wednesday, June 15, 2005 9:51 AM 
To: ‘cscrafford@exponent.com’ 

Quillaia Extract Gras Notice 

Dear Carolyn, 
We have been reviewing your recent amendment to GRN 000165 and have noticed that the PCI calculation on page 2 seems to 
be off by a factor of 10. Would you please confirm this calculation? 

Thank you, 
Susan 

Susan J. Carlson, Ph.D. 
U.S. Food and Drug Administration 
Center for Food Safety and Applied Nutrition 
Office of Food Additive Safety 
Division of Biotechnology and GRAS Notice Review 
New telephone number: 301-436-1321 

7/12/2005 
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June 17,2005 

Susan J. Carlson, Ph.D. 
U.S. Food and Drug Administration 
Center for Food Safety and Applied Nutrition 
Office of Food Additive Safety 
HFS-255 
5 100 Paint Branch Parkway 
College Park, MD 20740 

Subject: Revised Response to FDA questions on Quillaia Extract Type I GRAS notification 
Project No. WD00878.000 

Dear Dr. Carlson: 

Based on our discussion with you on April 26,2005, Exponent is providing the following 
responses to two questions posed by FDA regarding the notification and supporting 
documentation that Quillaia Extract Type 1 (“Quillaia”), prepared according to food grade 
specifications, is Generally Recognized as Safe (GRAS) for use as a foaming agent in semi- 
frozen carbonated and non-carbonated beverages (FCBs) when used at levels up to 500 mg/kg 
(dried basis), submitted by the American Beverage Association (ABA). The questions from 
FDA (in bold) and Exponent’s and ABA’s responses are explained below: 

1. Supporting documentation for the Quillaia GRAS notification states that polyvinyl- 
pyrollidone (PVP) is used as a stabilizing agent in the extraction of Quillaia (WHO 
Food Additive Series 48,2002). FDA asked for clarification as to the use of PVP in 
Quillaia production and the regulatory status of this use of PVP. 

Exponent and ABA have inquired with the major suppliers of Quillaia and have received 
documentation (see enclosures) that PVP is either not used in the production of Quillaia or, if 
used as a processing aid in the extraction process, is removed in the filtration step. PVP is not 
found in the finished Quillaia product. 

2. FDA requested that intake of Quillaia from flavoring and foaming agents be 
considered in the ED1 calculations, using data from the Flavor and Extract 
Manufacturing Association (FEMA) for all uses of Quillaia. 
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According to data from FEMA’s I995 Poundage and Technical Effects Update Survey, 178,403 
pounds (80,922 kg) of Quillaia extract was reported to have been used in food applications in 
1995 (Lucas et al., 1999). Exponent calculated the daily per capita intake (PCI) for “eaters only” 
according to the following formula (Smith et al., 2003): 

PCIQuillaia = (80,922 kn/vear) I1 O6 m&n) 
(260 x lo6 people) (10% eaters) (80% reporting) (365 days/year) (60 kg bw) * 

= 0.18 mg/kg bw/day 

The daily PCI of Quillaia extract among “eaters only is 0.18 mg/kg bw/day fi-om its use in all 
food applications. This intake corresponds to 3.6% of the AD1 of 5 mg Quillaia/kg bw/day. 

The PC1 is based on 1995 poundage data for Quillaia extracts, the US population in 1995 (260 
million people), an average bodyweight of 60 kg, and the assumptions that 10% of the 
population consumes foods containing Quillaia and only 80% of the volume was reported in the 
survey (accounts for underreporting as described in Lucas et al., 1999). This is a highly 
conservative estimate since we are assuming that the total volume of Quillaia that is produced in 
a year is consumed by only 10% of the US population. Based on the approved uses of Quillaia 
as a flavoring agent in highly consumed foods such as “baked goods” and “non-alcoholic 
beverages”, this is most likely not the case and in fact, the percent of the population consuming 
Quillaia extracts is most likely closer to 100%. 

Please direct any additional questions or information requests concerning this response to 
Dr. Nancy Rachman at Exponent, (202) 772-4907, or nrachman@exponent.com. 

Sincerely, 

Nancy Rachman, Ph.D. 
Senior Managing Scientist 
Exponent, Inc. 

EIlclosNes 
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May 2,200s 

Mr. G. Bradley Curtis, P.B. 
Global Purchasing Mana@ 
The Coca-Cola Company 
P.O. Box 1734 
Atlanta, GA 30301 

Dear Bradley, 

Please be advised thar we do not USC PVP in the production of our Quillaja oiYucca 
e#ract pmducts. 

J.f you should need any further clarification pertaining to this matter, please do not 
hesitate to contact me directly. 

Paul Hilay, 
President- 
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October 25,2005 

Richard E. Bonnette 
U.S. Food and Drug Administration 
Center for Food Safety and Applied Nutrition 
Office of Food Additive Safety 
HFS-255 
5 100 Paint Branch Parkway 
College Park, MD 20740 

Subject: Response to FDA inquiries on Quillaia Extract Type I GRAS notification 
Project No. WDOO878.000 

Dear Mr. Bonnette: 

Based on our discussion with you on August 23,2005, Exponent is providing the 
following response to the question posed by FDA regarding the notification and supporting 
documentation that Quillaia Extract Type 1 (“Quillaia”), prepared according to food grade 
specifications, is Generally Recognized as Safe (GRAS) for use as a foaming agent in semi- 
frozen carbonated and non-carbonated beverages (FCBs) when used at levels up to 500 mg/kg 
(dried basis), submitted by the American Beverage Association (ABA). The question from FDA 
(in bold) and Exponent’s and ABA’s response is explained below: 

1. Supporting documentation for the Quillaia GRAS notification states that egg 
albumin is used as a stabilizing agent in the extraction of Quillaia (WHO Food 
Additive Series 48,2002). FDA asked for clarification as to the use of egg albumin 
in Quillaia production. 

Exponent and ABA have inquired with the major suppliers of Quillaia and have received 
documentation (see enclosures) that egg albumin is not used in the production of Quillaia. 
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Please direct any additional questions or information requests concerning this response to 
Dr. Nancy Rachman at Exponent, (202) 772-4907, or nrachman@exponent.com. 

Sincerely, 

7Q ,$/)q 
Nancy Rachman, Ph.D. 
Senior Managing Scientist 
Exponent, Inc. 

Enclosures (3) 
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I34 Flavors & Fragrances, Inc. 

September 14.2005 

Mr. Bradley Curtis 

Dear Brad, 

According to analytical results conducted on Bell’s Quiltaia Extract 9 34768, Egg 
Albumin k not detected In this product and does not need to be included In the 
&it of ingredients 

Attached is Belt’s allergen assessment on Quillaia Exfract # 34768. 

&mea He-at 
President& CEO 
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