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June 21, 2002
Dr. Linda Kahl ‘ D E @ E HM
Office of Premarket Approval, HFS-200 '
Center.for Food Safety and Applied Nutrition JUWN 26 202
Food and Drug Administration
200-C Street, SW

: ’ OFFICE OF
Washington, DC 20204

e FOOD ADDITIVE SAFETY

Dear Dr. Kahl: ‘

We wish to notify you that T&R Chemicals, Inc. has determined glycerol ester of gum
rosin is “generally recognized as safe” (“GRAS”), through scientific procedures, for use
as an ingredient in oil-based citrus flavorings for beverages. Accordingly, glycerol ester
of gum rosin is exempt from the premarket approval requirements of the Federal Food,
Drug and Cosmetic Act.

We are hereby submitting the attached document, relied upon by T&R Chemicals, Inc. to
make its GRAS determination. As directed by the agency, the information is formatted in
accordance with proposal 21 CFR 170.36(c) (62 Fed. Reg. 18937 (April 17, 1997)).

The data and information that serve as the basis for this GRAS notification will be sent to
FDA upon request or are available for the FDA’s review and copying at reasonable times
at the office of Claire Kruger, Ph.D., Principal, ENVIRON Corporation, 4350 North
Fairfax Drive, Suite 300, Arlington, VA. 22203, telephone: (703) 516-2309, facsimile:

(703) 516-2393.

Sincerely,

Claire L. Kruger, Ph.D., D.A.B.T.
Principal

cc: V. H. Frankos

R. S. Slesinski
C. de 1a Canal
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GRAS NOTIFICATION FOR GLYCEROL ESTER OF GUM ROSIN
A. Name and Address of Notifier

T&R Chemicals, Inc.
P.O. Box 330

700 Celum Road
Clint, TX 79836

Contact: Mr. Cesar de la Canal
Telephone:  915-851-2761
Facsimile: 915-851-2961

B. Common or Usual Name of GRAS Substance

| Glycerol ester of gum rosin is the common name for the chemical mixture that 1s ’
the subject of this GRAS Notification. The trade name for this product is “Resina 8/RE”
and it is manufactured in Mexico by Resinas Sintéticas. Other common names for this
chemical include: glycerol-modified gum rosin, rosin glycerol ester, glycerol abietate, -
glyéeryl triabietate, or ester gum. These names are also used synonymously for related
rosin glycerol esters, €.g., glycerol esters of wood and tall oil rosin.

Glycerol ester of gum rosin is made from processed gum rosin obtained from pine
trees that is then esterified with food-grade glycerol. Gum rosin is one of three rosins
produced commercially. The three types of rosins—gum, wood, and tall oil—are defined
. by the part of the pine tree from which they are obtained and the method by which they
are produced commercially. Because they are obtained from the same source (i.e., the
pine tree), gum, wood, and tall oil rosins are similar in composition and in
physical/chemical properties.

C.  Intended Use ,

Glycerol ester of gum rosin (Resina 8/RE manufactured by Resinas Sintéticas) is
inténded for use as an additive in oil-based citrus flavorings for beverages. Addition of
gum rosin has the intended technical effect to produce an increase the density of citrus
oils (e.g., lemon oil, orange oils) and to act as an emulsifier, which results in improved
stability and imparts a desirable degree of cloudiness when they are dispersed in the
finished beverage (Bailey 1998). Glycerol ester of gum rosin will be used in citrus
beverages at a maximum level of addition of 100 ppm.
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D. Basis for GRAS Determination

The GRAS determination for glycerol ester of gum rosin is based upon scientific
procedures in accordance with section 201(s) (21 U.S.C. §321(s)) of the Federal Food,
Drug, and Cosmetic Act (21 U.S.C.§301 et. seq.) (“the Act”™), as described under Title 21
of the Code or Federal Regulations (21 CFR §170.30(b)), which states:

o General recognition of safety may be based on the view of experts qualified by

scientific training and experience to evaluate the safety of substances directly or

indirectly added to food. The basis of such views may be either (1) scientific

procedures or (2) in the case of a substance used in food prior to January 1, 1958,

through experience based on common use in food.

o General recognition of safety based upon scientific procedures shall require the
same quantity and quality of scientific evidence as is required to obtain approval
of a food additive regulation for the ingredient. General recognition of safety ,
through scientific procedures shall ordinarily be based upon published studies that
may be corroborated by unpublished studies and other data and information.

1. Safety of Glycérol Ester of Gum Rosin for its Proposed Use

A scientific procedures GRAS determination reduires that first,
information about the substance establish that the intended use of the substance is
safe. The FDA has defined “safe” under 21 CFR §170.3(i) as a reasonable
certainty in the minds of competent scientists that the substance is not harmful
under its intended conditions of use. This same regulation specifies that three
factors must be considered in determining safety. These three factors are:

1.) The probable consumption of the substance and of any substance formed
in or on food because of its use (i.e., Estimated Daily Intake (“EDI"));
2) The cumulative effect of the substance in the diet, taking into account any

chemically- or pharmacologically-related substance or substances in such
diet; and,

3) Safety factors, which, in the opinion of experts qualified by scientific
training and experience to evaluate the safety of food and food ingredients,
are generally recognized as appropriate.

5 | 000007
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After consideration of these factors, an Acceptable Daily Intake (“ADI”)

- and an EDI are typically established for the substance. The ADI represents the
maximum amount of the substance that can be safely consumed by humans on a
daily basis for a lifetime.. An ADI is usually established by application of a safety
factor of at least 100 to the highest no-observed-effect level (“NOEL”) identified
in the most sensitive animal species studied. Under 21 CFR §170.22, the FDA
states that, except where evidence is submitted that justifies use of a different
safety factor, a safety factor in applying animal experimentation data to man of
100 to 1 is to be used; that is, tolerance for the use of a human food ingredient will
not exceed 1/100th of the maximum amount demonstrated to be without harm to
experimental animals. Next, an EDI for the substance is derived based on the
probable human consumption of the substance and of any substance formed in or
on food because of its use. This EDI is typicaily derived in accordance with the-
FDA guidance, Recommendations for Chemistry Data for Indirect Food Additive
Petitions (FDA 1995). Finally, the ADI for the substance is compared against its
EDI. As long as the EDI is less than (or approximates) its ADI, the substance één
be considered safe for its intended use (FDA 1993).

2. ADI of Glycerol Ester of Gum Rosin

The determination of glycerol ester of gum rosin as GRAS for use in
citrus-flavored beverages is based in part on the demonstration that the glycerol
esters of gum and wood rosin are equivalent toxicologically and éhemically. This
equivalence is demonstrated by the following:

1.) ~ FDA’s determination in other regulatory actions that the glycerol
esters of wood and gum rosin are comparable toxicologically and chemically. For
example, in their final evaluation of food additive petitions related to the use of
rosin ester in chewing gum base, the FDA stated, “Toxicologically, the above
mentioned rosin derivatives [glycerol or pentaerythritol esters] from “gum” or
“wood” sources are practically similar.”

2) The comparability of rosin source materials. Gum and wood
rosins, which are both obtained from the pine tree, are similar in composition.
Both gum and wood rosins consist of two fractions: one fraction is composed of
free organic acids called resin acids and the other is termed a neutral fraction; the
proportions of these two fractions may vary with rosin source (species and
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geographic location of pine tree) and with the processing conditions employed in
manufacturing,

3) Comparable analytical profiles, including infrared ‘
spectrophotometry (IR) and gas chromatography (GC) conducted by Resinas
Sintéticas. These profiles show that samples of Resina 8/RE and ester gum 8BG
(the glycerol ester of wood rosin produced by Hercules, Inc.), are comparable
chemically. |

The safety of glycerol ester of gum rosin for use as an ingredient in citrus
beverages at a maximum concentration of 100 ppm: is established by comparing
the acceptable daily intake (“ADI”) of glycerol ester of gum rosin with its
estimated daily intake (“EDI”). By definition, a food substance is considered safe
for its intended use if the EDI of the substance is less than, or approximates, its
ADL

The ADI for glycerol ester of gum rosin can be developed using the
toxicity data for glycerol ester of wood rosin and confirmed by the available |
toxicity data for gum rosin and glycerol ester of gum rosin. In light of the
demonstrated equivalence of glycerol ester of gum and wood rosins, the ADI for
glycerol ester of gum rosin can reasonably be based on pharmacokinetic and
toxicity data for glycerol ester of wood rosin. Food-grade glycerol ester of wood
rosin is inetabolically stable in the gastrointestinal tract. In repeat-dose toxicity
studies, rosin and the glycerol esters of rosin, regardless of whether it was gum or
wood, produced no systemic toxicity in experimental animals. Reported effects

were principally limited to reduced body weight gain, which may have been
~ secondary to problems with the palatability of a diet containing high levels of the
test material. Esterification appeared to reduce the toxicity of the basic rosin. In
in vitro assays for genotoxic activity, giycerol ester of wood rosin was negative in
assays with both bacterial and mammalian cells.

JECFA (1996b, 1997) concluded that the available toxicity data and
studies demonstrating the low degree of bioavailability of glycerol ester of wood
rosin were adequate to establish an ADI for this compound of 0 to 25 mg/kg. The
JECFA ADI is based on a 13-week toxicity study in rats with food-grade glycerol
ester of wood rosin (Blair 1991, 1992, cited in JECFA 1996a). This study
identified a NOAEL of 2,500 mg/kg/day (comparable to a dietary level of
approximately 5%). Application of a safety factor of 100 to this NOAEL yields
an ADI of 25 mg/kg. For a 60-kg individual, the JECFA ADI of 25 mg/kg is
equivalent to an intake of 1,500 mg/day. In light of the chemical and
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toxicological equivalence of the glycerol esters of gum and wood rosin, the
JECFA ADI was selected for use in the current safety assessment of glycerol ester
of gum rosin.

The results of the 13-week study of glycerol ester of wood rosin (which
form the basis of the JECFA ADI) are consistent with the available toxicity data
for glycerol ester of gum rosin. As reported by the NACGM/EACGI (1996), no
effects were observed in rats fed glycérol ester of gum rosin at dietary levels up to
1% (equivalent to a dose of approx. 500 mg/kg/day), the highest level tested.

3. Estimated Daily Intake (EDI) of Glycerol Ester of Gum Rosin from
Proposed Uses
a). ENVIRON Intake Estimate

ENVIRON conducted a dietary analysis to estimate consumption
of glycerol ester of gum rosin associated with its intended uses to adjust
density of citrus oils and as a clouding agent in citrus beverages. _ ,» -
ENVIRON estimated intake of citrus beverages using data from the 1994-
96 USDA Continuing Survey of Food Intake by Individuals (94-96 CSFII)
(ARS 1998). ENVIRON assumed a maximum use level of 100 ppm of
glycerol ester of gum rosin in citrus beverages consistent with current
limits for glycerol ester of wood rosin in citrus beverages. This estimate
of intake is exaggerated for two reasons. First, it assumes that all citrus-
based beverages, including soft drinks, sport drinks and artificial fruit
drinks, would contain glycerol ester of gum rosin. Second, ENVIRON
assumed that glycerol ester of gum rosin would be used in all of these
beverages at its maximum use level of 100 ppm.

Using these maximum exposure (i.e., “worst case”) assumptions,
ENVIRON estimates that the intake of glycerol ester of gum rosin would
be 43.3 mg/day for the typical user and 75.0 mg/day for the 90™ percentile
or heavy user (Table 1).
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> TABLE 1
Estimated Intake of Glycerol Ester of Gum Rosin Associated with its Intended Use
in Citrus Beverages

Intake Estimate for Mean Intake Estimate for 90

Age Group User (mg/day) Percentile User (mg/day)
Total Population 43.3 75.0
. Females 388 62.3
Males 47.5 ‘ 94.0

b). FDA Intake Estimate for Glycerol Ester of Wood Rosin
In the early 1970s, the FDA conducted its own dietary analysis to
estimate consumption of glycerol ester of wood rosin associated with its
proposed use as a density adjuster for citrus oils in beverages.! The FDA .
estimated that the maximum daily intake of soft drinks was 1.5 liters and '
assumed that the consumption of citrus-flavored beverages would not '
exceed 65% of all soft drink consumption. On this basis, the Agency
i concluded that a maximum use level of 100 ppm of glycerol ester of wood
rosin in citrus-flavored soft drinks would result in an average expected use
level in all soft drinks of 65 ppm. The Agency noted in their 1971
evaluation that the average expected use level in all soft drinks of 65 ppm
is likely to be highly exaggerated based upon their communications with
the Soft Drink Bottlers Association that only 10 to 15% of all beverages
sold at that time employed glycerol ester of wood rosin, glycerol ester of
tall oil rosin, or brominated vegetable oil (BVO) to adjust the density of -
citrus oil.
Using FDA’s soft drink consumption estimate of 1.5 liters per day,
an average use level of wood rosin ester of 65 ppm, and assuming a
density approximately equal to water, the intake of glycerol ester of wood
rosin is calculated as follows:

' Memorandum to Dr. Leo Friedman, Director, Division of Toxicology, through Dr. H. Blumenthal, Chief, Petitions
Review Board, Division of Toxicology, Re Glycerol ester of wood rosin as a density adjuster for citrus oils, CFR
121.1084, FAP 85, November 23, 1970; and Additional evaluation of FAP 85. Glycerol ester of wood rosin
(GEWR). Fritzsche, Mr. Schaefer, DRPC, January 14, 1971 (Copies provided in Attachment 3).
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%xl.SleayxlOG mg/L = 97.5 mg/day

This EDI of 97.5 mg/day derived using the FDA intake
assumptions is consistent with ENVIRON’s more rigorous intake analysis
based on the most current beverage consumption data available
(Attachment 1). The fact that FDA'’s analysis yields an intake estimate
that somewhat exceeds the 90" percentile value derived by ENVIRON of
75 mg/day is consistent with the Agency’s position that their analysis
resulted in an exaggerated estimate of intake. The difference in the
ENVIRON and FDA values is likely due to the generous assumptions by
FDA of consumption of glycerol ester in 1.5 liters of beverage/day and the
assumption of use of 65 ppm in all soft drinks.

4. General Recognition of Safety of Glycerol Ester of Gum Rosin

The determination of glycerol ester of gum rosin as GRAS for use in
citrus-flavored beverages is based in part on the demonstration that the glycerol
esters of gum and wood rosin are equivalent toxicologically and chemically. The
glycerol ester of wood rosin is already approved by the FDA as a direct additive
to adjust the density of citrus oils in the preparation of beverages (21 CFR §
172.735). 'Glycerol ester of gum rosin has the same intended use and the same
intended use level of 100 ppm as the current use limit set by the FDA for glycerol
ester of wood rosin in the finished citrus beverage. This same limit will also
apply to glycerol ester of gum rosin when used as an ingredient in beverages '
based on the maximum level to achieve the intended technical effect (36 Fed.
Reg. 17360, August 28, 1971). The conclusion of safety is also based upon the
long history of use of glycerol ester of gum rosin in chewing gum 21 CFR
§172.615.

Safety was established by estimating potential consumer exposure to
glycerol ester of gum rosin employing several conservative assumptions regarding
the use of this material in citrus beverages. Publicly available animal toxicity
studies on glycerol ester of gum rosin and related compounds were then utilized
to establish an ADI for glycerol ester of gum rosin in humans. This consumer
exposure estimate, or EDI, resulting from the use of glycerol ester of gum rosin as
an ingredient in beverages was then compared to the ADI for glycerol ester of
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gum rosin. As long as the EDI is less than (or approximates) the ADI, glycerol
ester of gum rosin can be considered safe for its intended use. Finally, because
this safety evaluation satisfies the common knowledge requirement of a GRAS
determination, this intended use can also be determined to be GRAS.

The EDIs for the average and 90" percentile consumer at the maximum
intended use level of glycerol ester of gum rosin in citrus beverages were
determined to be 43.3 and 75 mg/day, respectively (Attachment 1). Both of these
EDIs are below the ADI of 1,500 mg/day (Section 1.D.2.(3)). On this basis, the
intended use of glycerol ester of gum rosin in citrus beverages can be considered
safe at concentrations of up to 100 ppm.

Determination of the safety and GRAS status of glycerol ester of gum
‘rosin as an ingredient in citrus beverages at use levels up to 100 ppm has been
made through the deliberations of Vasilios H. Frankos, Ph.D., Principal, '
ENVIRON International Corporation, Claire Kruger Ph.D., DABT, Principal, -
ENVIRON International Corporation, and Ronald S. Slesinski Ph.D., DABT,.. °
Senior Science Manager, ENVIRON International Corporation. These
individuals are qualified by scientific training and experience to evaluate the
safety of foods and food ingredients. These experts have carefully reviewed and
evaluated the publicly available information summarized in this document, S
especially regarding the toxicity of glycerol ester of gum rosin, as well as

_consideration of the potential human exposure to this compound, and have
concluded: .

No evidence exists in the available information on glycerol
ester of gum rosin that demonstrates, or suggests reasonable
grounds to suspect, a hazard to the public health when
glycerol ester of gum rosin is used at levels that are now
current or that might reasonably be expected from its
proposed use.

Other qualified and competent scientists reviewing the same publicly
available data would reach the same scientific conclusion. Therefore, glycerol
ester of gum rosin, used to adjust the density of citrus oils in beverages and as a
clouding agent in citrus beverages, is safe, and is GRAS, at a maximum level of
addition of 100 ppm. Because glycerol ester of gum rosin is GRAS for its
intended use, it is excluded from the definition of a food additive, and thus may

- 000013
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be marketed for this use without the promulgation of a specific food additive
regulation by the FDA.

E. Availability of Information

The data and information that serve as the basis for this GRAS notification will be sent to
the FDA upon request or are available for the FDA's review and copying at reasonable times at
the office of Claire Kruger, Ph.D., Principal, ENVIRON International Corporation, 4350 North
Fairfax Drivé, Suite 300, Arlington, VA 22203; Telephone:703-516-2309; Facsimile: 703-516-
2393.
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II. DESCRIPTION OF THE SUBSTANCE
A. ' Identity

1. Common and Trade Names

Common names for glycerol ester of gum rosin include: glycerol-modified
gum rosin, rosin glycerol ester, glycerol abietate, glyceryl triabietate, or ester gum.
The trade name for the glycerol ester of gum rosin, manufactured in Mexico by
Resinas Sintéticas, is “Resina 8/RE.”

2. Chemical Composition and Identification

Glycerol ester of gum rosin is a chemical mixture that has been assigned a
Chemical Abstracts Service (“CAS”) Registry number of 8050-31-5. This same -
CAS number is also used for other chemically-related glycerol rosin esters, e.é.,
glycerol esters of wood and tall oil rosins.

B.  Chemical Formula
Glycerol ester of gum rosin is a chemical mixture that can be represented by the
generalized molecular structure shown in Figure 1.

C.' Manufacturing Process

Glycerol ester of gum rosin is made from processed gum rosin obtained from pine
trees (Pinus spp.) that is then esterified with food-grade glycerol. Gum rosin, a natural
product derived from the pine tree, consists of a complex mixture of soluble organic
compounds. The following sections describe the process by which glycerol ester of gum
rosin is manufactured. :

1. Production of Gum Rosin

Gum rosin is obtained by extracting oleoresin gum obtained from living pine
trees followed by refining by washing, filtration and distillation to separate the rosin
from other components in the oleoresin extract. After adding water to the oleoresin,
the mixture is heated to 90°C to separate off the unusable portion followed by three
washing and filtration steps of the remaining rosin mixture prior to direct
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, Figure 1
Glycerol Ester of Gum Rosin
Resin acid Glycerol Glycerol ester
» of gum rosin
C
HO— THz R—O0— CH2
+ HO TH > R—O—CH + 3H,0
HO——CH, R——O—CH,

Where O\ -

01-7894A\Chemical Structurel
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treatment to separate the turpentine and gum rosin components. The gum rosin
then undergoes countercurrent steam distillation that further separates the material
into light fractions, the desired distilled gum rosin, and heavyweight fractions.
This final purification step distinguishes between gum and wood rosin glycerol
esters intended for use in beverages in comparison to esters used in chewing gum
base according to the specifications in the Food Chemicals Codex (1996).
Glycerol ester of wood rosin is purified by countercurrent steam distillation for
use in adjusting the density of citrus oils for beverages” while both glycerol esters
of gum and wood rosin are purified only by steam stripping for use in chewing
gum base. Glycerol ester of gum rosin produced by Resinas Sintéticas as the
subject of this GRAS notification is purified by countercurrent steam distillation
consistent with requirements for glycerol ester of wood rosin for beverage use (21

' CFR§172.735). .

P 3

. 2, Production of Glycerol Ester of Gum Rosin (Resina 8/RE)

The distilied gum rosin prepared in the preceding step is pumped into a
batch-type reactor and esterified with food-grade U.S.P glycerin under an N,
atmosphere. The reaction is conducted at 90°C and is allowed to proceed until the '
desired product specifications are met (Table 2). This ester is then purified by
direct countercurrent steam distillation and analyzed for acid number, softening
point R&B and color and it is then deodorized. The production process is
conducted within an inert nitrogen atmosphere using stainless steel equipment and
is confined to an area exclusively for food products.

Product Description

1. Physical Properties

Resina 8/RE is a glycerol ester of countercurrent distilled gum rosin with a
clear yellow (light amber) appearance. Glycerol ester of gum rosin is soluble in
aromatic and aliphatic hydrocarbons, terpenes, esters, ketones, citrus, and most
other essential oils. It is insoluble in lower-weight alcohols and water (NAS
1996). The physical properties of Resina 8/RE glycerol ester of gum rosin are
summarized in Table 2.
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2. Chemical Properties

The main component of glycerol ester of gum rosin (glycerol abietate) is
glyceryl triabietate but other products may be formed, mainly as a result of
incomplete esterification. Giéfvert et al. (1994) identified five compounds after
esterification of abietic acid with glycerol under experimental conditions. These
were abietic acid (unreacted), glycerol triabietate, 1,2-glyceryl diabeitate, 1,3-
glyceryl diabietate and glyceryl monoabietate (concentrations were not reported).
The specifications glycerol ester of gum rosin, and typical properties of Resina
8/RE are presented in Table 2. The identification of glycerol ester of gum rosin is
made by comparing its infrared (IR) absorption spectrum against the standard
provided in Food Chemicals Codex (NAS 1996).

TABLE 2
Specifications and Typical Properties for Glycerol Ester of Gum Rosin
Specification Food Chemicals Resinas Sintéticas |  Typical Propertles
or Test Codex (FCC) Specit'icationsz | Based on Two Process
: Specifications’ * Lots of Resina 8/RE

 Iron NS <50 ppm <S0ppm
Color ‘ N or paler’ N or paler’ Complies
Color G’33 (50% NS : 7 Max. ~ 6
Toluene)

Acid number 3-9 9 Max. ‘ 59
Softening Point (Ring & 82 -90°C '81-89°C 85°C

Ball) ‘

Drop Softening Point LC) NS ) 88 - 96°C 90

Odor NS No taste or odor Good

Taste NS No taste or odor Good
Cleanliness NS | Pass (no exogenous Pass

) material)

Peroxide index NS NS 1.1
Limonene solubility NS NS } Complete
 Specific gravity at 25°C NS NS 1.071

Heavy metals <10 mg/kg NS Not detected"
Lead <2 mg/kg NS Not detected"
NS: not specified

'Food Chemicals Codex (FCC) IV (NAS 1996) specifications for glycerol ester of gum rosin,
Internal analysis specification and method.

SASTM Standard A-459

4Based on periodic determinations for lead, arsenic, and cadmium
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USE AND REGULATORY STATUS OF ROSINS

A. ' Background Information on Rosins

' The three types of rosins—gum, wood, and tall oil—are defined by the part of the
pine tree from which they are obtained and the method by which they are produced
commercially. Gum rosin is obtained by the tapping of the living tree to collect oleoresin
(gum) followed by distillation to yield a vitreous resin. Wood rosin is derived by solvent
extréction of aged and ground pine stump wood. The trunk of the pine tree is used as the

. raw'material in the production of tall oil rosin (Soltes and Zinkel 1989). .. -

Because all of the rosin starting materials are obtained from the same source (i.e.,
the pine tree), gum, wood, and tall oil rosins are similar in composition. All three oil .
rosins consist of free organic acids called resin acids and a neutral fraction; the
proportions of these two fractions may vary with the source (e.g., species and
geographical location of pine tree) and with the processing conditions (Soltes and kael
1989). ‘

B. +  Historical Use and Exposure to Rosin

Rosins and oleoresins have an extremely long history of documented use and
human exposure. Retsina, a traditional Greek wine flavored by adding pine resin
(oleoresin) during fermentation, has been made for more than 3,000 years (Herbst 1995;
Redding, 1833). Human consumption of gum rosin can be traced back to Neolithic times
(approx. 7,400 years) from analysis of pottery that contained traces of a resinated wine '
product similar to Retsina wine (McGovern et al. 1997). Gum rosin was originally added
to wine in ancient Rome as a preservative to prevent conversion into vinegar as described
by Pliny the Elder in the 1* century A.D. (McGovern et al. 1997). Current consumption
of wine in Greece was approximately 30 L per wine consumer/year of which 30% has
been estimated to represent consumption of Retsina (Messini, 1997; Greek Ministry of
Agriculture, 1999b; Greek Ministry of Foreign Affairs, 1999b). Greek law limits the
amount of resin in one liter of Retsina to 10 grams of resin per liter (10,000 ppm),
although Mihali Xiradakis, a Greek wine authority, determined that the actual use in
today’s Retsina is averages approximately 1 g/L. Therefore, using the amount of wine
consumed represented by Retsina, and the lower than permitted estimate of resin content,
the resulting annual human consumption of oleoresin in Greece of approximately 9.0
g/consumer/year.
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The oleoresin added to Retsina wine is the unrefined material containing both the
rosin and volatile turpentine fractions, and is the starting material from which the rosin
derivatives discussed in this report are produced. The distinct flavor imparted by the pine
resin derives from the volatile turpentine fraction. The standard of identity for Retsina
wine as a “grape table wine fermented or flavored with resin” is established in the U.S.
by the Bureau of Alcohol, Tobacco and Firearms (BATF) under 47 CFR §4.21(i).

\ Glycerol ester of gum rosin was the first rosin ester used for protective coatings
and this remains an important commercial use today. Glycerol ester of gum rosin is used
in résin-based printing inks and in adhesive “tackifiers,” such as for manufacture of
adhesive bandages. Glycerol esters of rosin have also been used in slow-release
pharmaceutical preparations to increase digestive transit time (Shao et al. 1993; Pathak
and Dorle 1987).

In the United States, rosin use dates back to native and colonial American times
(Drew 1989). Uses of rosin included manufacture of rosin soaps, leather dressings, shoe )
polishes, and in pharmaceuticals such as ointments, astringents, a diuretic and laxative,
plasters, veterinary internal remedies and disinfecting compounds (Lawrence 1989).
Estérs of rosin, including ester gums, are considered one of the most important groups of
modified rosins (Wherry 1989). Specific food-related uses of glycerol ester of rosin are
described below.

1. Chewing Gum _

Glycerol ester of gum (as well as wood and tall oil) rosin is approved for
use in chewing gum base (21 CFR §172.615). According to the National
Association of Chewing Gum Manufacturers and European Association of the
Chewing Gum Industry (NACGM/EACGI 1996), the amount of rosin ester in a
chewing gum base may approach 50 percent. The rosin ester contents of two
typical bubble gum bases are 13 and 44 percent, and the rosin ester content of a
typical stick gum base is 27 percent (Wherry 1989). ‘

Potential intake of glycerol ester of gum rosin associated with its approved
use in chewing gum was estimated using data from a Market Facts Consumer
Mail Panel survey of chewing gum intake conducted in-1995 (Market Facts 1995)
that showed that gum users (based on the total surveyed population) chewed a
mean amount of 6.5 grams/day (approximately two sticks of gum). For a heavy
(90™ percentile) user of gum, the amount of gum chewed was 13.5 grams
(approximately 4.5 sticks of gum). Based on these use estimates, potential
ingested intakes for glycerol ester of gum rosin in chewing gum were estimated to

000020

15 - ENVIRON




C. .

GRAS Notification
June 24, 2002

be 325 mg/day for the mean consumer of chewing gum and 675 mg/day for the
90™ percentile consumer if chewing gum was swallowed after chewing and 0.16
mg/day for the average consumer of chewing gum and 0.34 mg/day for the 90"
percentile consumer if the gum was not swallowed (assuming approximately
0.05% of the rosin ester was extracted from the chewing gum by saliva as
reported by NACGM/EACGI in 1996 from results of studies with human
volunteers).

2. Other Uses

Other food-related uses of rosin esters include coatings on fruits, can
linings and in flexible films such as cellophane and paper. Rosin esters are also
used in fragrances (perfumes) to retard rapid evaporation and in cosmetics such as
mascara, other eye make-up and depilatories (Wherry 1989).

Current FDA Regulatory Status of Rosin Glycero] Esters
Currently, glycerol ester of gum rosin has two approved uses in foods, as a dlrect

food additive in chewing gum base and as an indirect food additive. Glycerol ester of
wood rosin is also approved for these two uses, and in addition, glycerol ester of wood

rosin is approved for use as a direct food additive as an agent in citrus-based beverages.

1. Approval for Use in Chewing Gum (21 CFR §172.615)

L Both glycerol ester of gum rosin and wood rosin are approved as
plasticizing agents in chewing gum base (30 Fed. Reg. 747, January 23, 1965; 21
CFR §172.615). As stated previously, glycerol esters of gum or wood rosin are
widely used in chewing gums, and especially in bubble gum, whose gum base
may contain up to 44 percent (by weight) of rosin ester.

2. Approval for Use as an Indirect Food Additive (21 CFR §178.3870)

Glycerol ester of gum rosin, purified by steam stripping to have an acid
number of 3 to 9, a drop-softening point of 79 to 88°C, and a color grade of N or
paler, is approved for use as an indirect food additive. It ““...may safely be used in
the manufacture of articles or components of articles intended for use in
producing, manufacturing, packing, processing, preparing, treating, packaging,
transporting, or holding food...” (21 CFR §178.3870).
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3. Approval of Glycerol Ester of Wood Rosin as a Direct Food Additive

(21 CFR §172.735)

Glycerol ester of wood rosin has been approved by the FDA since 1963 as
a food additive for use as a direct agent to adjust the density of citrus oils used in
the preparation of beverages (28 Fed. Reg. 13488, December 13, 1963). In 1973,
the regulation was amended to limit the concentration in the finished beverage to
100 ppm (38 Fed. Reg., January 10, 1973). The FDA established the limit of 100
ppm based on the Agency’s original (1963) safety analysis that included a
maximum use level of 100 ppm in the finished beverage and the determination
that such a limit ensured a 100-fold margin of safety.’

Specifications for glycerol ester of wood rosin in beverages are the same
as those for both gum and wood glycerol rosin esters used in chewing gum (i.e.,
an acid number of 3 to 9, a drop-softening point of 88 to 96°C, and a color of N or -
paler as determined in accordance with Official Naval Stores Standards of the
United States). The additive must also be purified by countercurrent steam
distillation for use in foods (21 CFR §172.735).

IV.  ANALYTICAL METHODOLOGY

Where the assurance of safe use of a substance depends on a limitation on the amount of
a substance that a food can contain, an analytical method is generally needed that can quantify
the substance in food for the purposes of ensuring that the limit is met. Quantifying the levels of
a substance in food requires a practical method that can be readily performed in a properly
equipped laboratory by appropriately trained personnel.

The FDA has not specified an analytical method for determining the quantity of glycerol
ester of wood rosin in beverages as part of its approval of this substance as a direct food additive
(21 CFR §172.735). In reviewing the petition for use of the substance in citrus beverages, the
FDA, Division of Foods, stated:

Analytical method. A method for the determination of the amount of additive in
beverages is not available. However, the proposed use of the additive is “self-
limiting,” and we do not think a method is required at this time.?

2 Memorandum to Dr. Leo Friedman, Director, Division of Toxicology, through Dr. H. Blumenthal, Chief, Petitions
Review Board, Division of Toxicology, Re Glycerol ester of wood rosin as a density adjuster for citrus oils, CFR
121.1084, FAP 85, November 23, 1970 (Attachment 3).

* Memorandum to O/C, FA, from M.P. Morris, Division of Food, re: Final evaluation of FAP #85, Use of glyceryl
abietate in citrus oils for beverages. February 5, 1963 (Attachment 3).
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In a subsequent briefing memorandum from the Food Additive Petitions Control Branch,
the Agency similarly stated:

Division of Food concurs that the additive accomplishes its intended effect, which
is to adjust the densities of citrus oils. Because its use is essentially self limiting,
no analytical method is required.*

Because no analytical method was deemed necessary by the FDA for the approval of the
glycerol ester of wood rosin, no analytical method is needed for the glycerol ester of gum rosin,
where the intended use is identical to that of the glycerol ester of wood rosin.

)

V. EQUIVALENCE OF THE GLYCEROL ESTERS OF GUM AND
WOOD ROSIN

Equivalence of glycerol esters of wood and gum rosin is demonstrated by: (1) FDA’s
determination in other regulatory actions that the glycerol esters of gum and wood rosin are .
comparable chemically and toxicologically; (2) the comparability of source materials; and (3).
analytical profiles that show the two materials to be comparable chemically. The glycerol ester
of wood tosin is currently approved by the FDA as a food additive for use in adjusting the
density of citrus oils in the preparation of beverages at levels of up to 100 ppm in the finished
beverage. This approved use for the glycerol ester of wood rosin is identical to the intended use
of glycerol ester of gum rosin. In support of the determination of glycerol ester of gum rosin as
GRAS for use in citrus-flavored beverages, this chapter establishes the equivalence of the |
glycerol esters of gum and wood rosin. This equivalence is demonstrated by: (1) FDA’s
determination in other regulatory actions that the glycerol esters of gum and wood rosin are
comparable chemically and toxicologically; (2) the comparability of source materials; and (3)
analytical profiles that show the two materials to be comparable chemically.

A. Equivalence as Determined by the FDA

In the early 1960s, the FDA approved a food additive petition (FAP No. 85)
submitted by H. Kohnstamm & Co., Inc., to permit the use of glyceryl abietate in
beverages (28 Fed. Reg. 4509, May 4, 1963). In response to a comment received by the
Hercules, Inc. Powder Company, the FDA revised the proposed regulation to define the
approved additive as the glycerol ester of wood rosin (28 Fed. Reg. 13488, December 13,
1963; FAP No. 85, correspondence from H. Kohnstamm & Co., Inc. to Hearing Clerk,

* Memorandum to Commissioner of Food and Drugs, Division of Food , re: Food Additive Petition No. 85, April
18, 1963 (Attachment 3). ’
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DHEW, June 3, 1963). However, in subsequent regulatory actions, the FDA has
concluded that modified gum and wood rosins are essentially the same, chemically and
toxicologically. This position was articulated in communication contained in FAP 5A-
1606 concerning the use of rosin esters in chewing gum base.

In 1964, the American Turpentine Farmers Association Cooperative petitioned the
FDA to expand the approved uses of esters of wood rosin as plasticizing materials
(softeners) in chewing gum bases to include the same esters of gum rosin (FAP No. 5A-
1606; correspondence from the ATFAC to FDA, October 19, 1964°). The petitioner
supported its request on the following basis: (1) the recognized use of esters of gum rosin
as a food additive in chewing gum over the past several decades; (2) their history of safe
use; and (3) the lack of difference in chemical and physical properties of gum rosin esters
and wood rosin esters.

In their final evaluation of the petition, the FDA stated, “Toxicologically, the
above mentioned rosin derivatives [glycerol or pentaerythritol esters] from “gum” or ]
“wood” sources are practically similar (FAP No. 269 and 336). The basis of safety rests -
on our prior evaluation of rosin derivatives as components of chewing gum base.” The
Agency concluded that the esters of gum rosin are safe and acceptable and that “The
basis of safety rests on prior evaluation and identical toxicity similarity between the
“gum” and “wood” derived rosin derivatives requested in this petition” (FAP No. 5A-
1606; FDA memorandum, December 22, 1964. The amended regulation included the
following approved plasticizing materials in chewing gum base: glycerol ester of
partially hydrogenated gum or wood rosin, glycerol ester of gum or wood rosin,
pentaerythritol ester of partially hydrogenated gum or wood rosin, and pentaerythritol
ester of gum or wood rosin (30 Fed. Reg. 747, January 23, 1965).

' In another regulatory action, the FDA also based a determination of the safety of
an unapproved rosin derivative in chewing gum base on the similarities in physical and
chemical properties when used in the same manner and amount as the approved rosin. In
FAP No. 9A-2402, the petitioner proposed to include glycerol ester of a tall oil rosin as
an alternative to those derived from gum or wood rosin. In their review of the petition,
the FDA observed the following:

Since the proposed glycerol ester of tall oil rosin is essentially identical in
IR spectra, with glycerol ester of wood rosin and this leads SC-470 to
suggest that both esters would have essentially similar chemical and
physical properties, we would, in context with the toxicity data that we

5 The regulation approving the use of rosin esters in chewing gum was originally contained in 21 CFR §121.1059;
the citation was changed in 1977 to 21 CFR §172.615. . )
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have in FAP nos. 269 and 336, concur that both esters would have
essentially similar toxicological behavior as well.®

Thus, in both FAP Nos. 5A-1606 and 9A-2402, the FDA has concluded that the
glycerol esters of gum, wood and tall oil rosin are essentially similar with respect to
physical, chemical and toxicological properties.

It is also noteworthy that not all countries recognize a distinction between the
glycerol esters of gum and wood rosin. For example, the Mexican General Directorate of
Health (copy provided in Attachment 2 ) approves the use of “glycerol ester, ester gum or
glycerol ester of wood rosin” as an ingredient in chewing gum base and non-alcoholic
beverages. This agency has no specific regulations that address the glycerol esters of
gum or wood rosin separately.

B. Equivalence Based on Source Rosin’ :

As noted previously (Section II.A), rosin is a natural product derived from the
pine tree, consisting of a complex mixture of soluble organic compounds. Rosins are: :
produced commercially by one of three methods: (1) tapping of the living tree to collect
oleoresin (gum) followed by distillation of the turpentine to yield a vitreous resin called
gum rosin; (2) solvent extraction of aged and ground pine stump wood (wood rosin); and
(3) extraction of tall oil rosin as a byproduct of the kraft pulping process by which paper
is made. The trunk of the pine tree is used as the raw material in the latter process (Soltes .

.and Zinkel 1989). _

Gum and wood rosins, which are both obtained from the pine tree, are similar in
composition. Both gum and wood rosins consist of free organic acids called resin acids
and a neutral fraction; the proportions of these two fractions may vary with the source
(species and geographic location of pine tree) and with the processing conditions. In
general, both refined wood and gum rosins (the lighter color grades) are composed of
approximately 90% resin acids and a 10% neutral fraction (Soltes and Zinkel 1989).

1. Resin Acids

The typical resin acid composition of gum and wood rosins from various
countries summarized in Table 3 shows that the composition of typical Mexican
gum rosin and U.S. wood rosin are very similar. Comparison of the percent
composition of resin acids in gum rosins from three different locations (the U.S,,

8 FAP No. 9A-2402; Memorandum from Drs. D.K. Misra and J. McLaughlin, Division of Pharmacology and
Toxicology, Petitions Review Branch to Petitions Control Branch, May 19, 1969 (Attachment 3).
7 “Source rosin” is used to denote the unreacted material used to derive glycerol ester of gum (or wood) rosin.
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Mexico, and China) suggests that much of the difference between source rosins is
attributable to the source of the pine tree itself, and not necessarily whether the
rosin comes from the oleoresin of the living tree (gum rosin) or from the stump
wood (wood rosin). Gas chromatography results of typical gum and wood rosins
using packed column gas chromatographic analysis (Zinkel and Russell 1989)
show generally similar peak patterns, attesting to the similarity of these two
rosins.

The resin acids found in gum and wood rosins are Czy monocarboxylic
diterpene resin acids. These resin acids are grouped into one of four classes:
abietane, pimarane, isopimarane and labdane. The basic structures of these resin
acid classes are shown in Figure 2. Resins acids of the abietane, pimarane and
isopimarane series are similar in structure, differing only in the number and
arrangement of double bonds or the configuration of the three carbons at the C-13
location (Soltes and Zinkel 1989). In addition, the various resin acids within a
group are structurally closely related. For example, see Figure 3 that shows the
chemical structures of common resin acids of the abietane group, which |
comprises approximately 70% of both gum and wood rosins. Wood and gum
rosins of comparable color usuélly have similar resin acid compositions (Soltes
and Zinkel 1989).

Neutral Fraction

The neutral fraction of gum or wood rosin is composed of esters of resin
acids, fatty acids, and unsaponifiables (various other nonacidic compounds).
Resin acid esters and fatty acids make up the majority of the neutral fraction
(approximately 60%). The composition of the resin acid portion of the esters is
similar to the acid fraction. The fatty acid portion is predominantly C,s or higher
straight-chain acids of various degrees of unsaturation (Soltes and Zinkel 1989).
Differences in the neutral fractions of gum and wood rosins are attributable to
their source and manufacture. Wood rosin contains small quantities of other
organic materials present in the solvent extract of pine stumps and incompletely
removed in refining. Gum rosin contains other terpenes and hydrocarbons of
generally high molecular weight and low volatility that are not stripped out in
turpentine recovery (Soltes and Zinkel 1989).
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C. Equivalence Based on Analysis of Rosin Esters
Resinas Sintéticas compared physical/chemical properties, IR and GC spectra of

Resina 8/RE (glycerol ester of gum rosin) and ester gum 8BG; Hercules, Inc. glycerol
ester of wood rosin product. Physical-chemical properties of typical samples of both
products are summarized in Table 4 and these data show that softening point, color, and
specific gravity of typical samples of these two products are comparable. Resinas
Sintéticas analyzed three samples each of Resina 8/RE and ester gum 8BG by gas
chromatography following de-esterification of the samples. The average percent
composition for the two products (as an average of three samples) based on area under
the peak is summarized in Table 5. '

Infrared analyses of Resina 8/RE and ester gum 8BG conducted by Resinas
Sintéticas for three samples of each product determined the type of functional groups
present as part of the chemical structure of each. This analysis showed that the IR spectra
was essentially identical, again indicating the comparability of these two products.
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Figure 3
Basic Structures of the Principal Diterpene Resin Acids
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TABLE 3
Typical Percent Composition of the Common Resin Acids in Source Rosins from Various Countries
Gum Rosins U.S.
Resin Acid Us.@ Mexican®™ Chinese™ Wood Rosin®

Dihydrodextropimaric NR 0.3 0.17 NR
Tetrahydropimaric NR 0.56 0.31 NR
Pimaric 4.5 6.70 11.06 7.1
Sandarcopimaric 1.3 4.16 2.92 2.0
Communic 3.1 NR NR NR
Levopimaric 1.8 NR NR NR

| Palustric 21.2 13.75 - 13.93 8.2
Isopimaric 17.4 16.02 1.55 15.5
Abietic 237 43.14 48.44 50.8

|| Dehydroabietic 53 8.7 11.63 7.9

Neoabietic 19.1 4.96 8.16 4.7

NR = not reported

(a) From Soltes and Zinkel (1989)
(b) From Resinas Sintéticas. Analyses of both Mexican and Chinese gum rosins were conducted in the Resmas

Sintéticas laboratory in Morelia, Mexico.

TABLE 4
Comparison of the Typical Physical/Chemical Properties of Resina 8/RE and Ester Gum 8BG'

‘ Parameter Resina 8/RE Ester Gum 8BG'
Acid number 6.3 2.58

Softening point (Ring & Ball) (°C) 84 84.5

Gardner color G’33 (50% toluene) 5 6(+)
' Peroxide index 2.2 17.3
' Specific gravity @ 25°C 1.071 1.0884

Specific gravity @ 20°C (50% limonene) 0.9499 0.9492
Hercules, Inc. glycerol ester of wood rosin
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TABLE §'
Percent Composition of Resin Acids in Resina 8/RE and Ester Gum 8BG
- Peak Resin Acid Percent of Total in Percent of Total in
No.? Resina 8/RE Ester Gum 8BG

1 | Dihydrodextropimaric 0.22% 0.78%
2 Tetrahydropimaric 1.91% 0.56%
3 Pimaric 7.99% 5.17%
4 | Sandaracopimaric 9.69% 5.76%
5 Communic 9.14% 10.72%
6 Levopimaric -- -~
7 Palustric 7.87% 5.59%
8 Isopimaric 10.81% 14.97%
9 Abietic 19.56% 19.46%
10 | Dehydroabietic 27.01% 34.59%
11 Neoabietic 1.92% 0.55%

Total 96.12% 98.15%

! Values presented in this table are average of three samples
? Peak number corresponds to the peaks as identified on GC chromatograms
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CORROBORATIVE SAFETY DATA

A. Overview

In order to identify publicly available toxicity data on glycerol ester of gum rosin,
ENVIRON conducted a DIALOG search of over 60 databases included in the medicine,
toxicology, and food science sets within DIALOG, including MEDLINE® (1966-2002),
Toxline’ (1965-2002), Cancerlit (1975-2002), Life Sciences Collection (1982-2002),
Biosis Previews' (1969-2002), SciSearch® (1974-2002), NTIS (1964-2002), Agricola
(1970-2002), Food Science and Technology Abstracts (1969-2002), FOODLINE (1972-
2002), and Agris (1974-2002). In addition, the following sources were reviewed:

. Freedom of Information Act (FOIA) requests submitted to the FDA regarding -
Food Additive Petition (FAP) Nos. 269, 336, 346, 354, 375, and 5A1606.

. National Association of Chewing Gum Manufacturers NACGM) and Europeén ’
Association of the Chewing Gum Industry (EACGI) (1996).

ENVIRON’s online searches of the toxicological and medical literature included

k2 N 13

the key words “gum rosin,” “wood rosin,” as well as specific rosin derivatives. Because
glycerol esters of gum and wood rosin are essentially equivalént, toxicity data for the
wood rosin ester are directly relevant to the glycerol ester of gum rosin. In addition,
toxicity studies have been performed on the parent gum and wood rosins; the information
from these studies can be used to supplement the more relevant toxicity information on

the rosin ester.

B. Pharmacokinetic Data
The Joint FAO/WHO Expert Committee on Food Additives (JECFA 1996a,b)

" reviewed the results of several unpublished pharmacokinetic studies of glycerol ester of

wood rosin submitted in support of the JECFA food additive evaluation of this substance.
Overall, these studies show that glycerol ester of wood rosin is stable in the
gastrointestinal tract and that only a minor fraction, most likely the monoglycerol ester
fraction, undergoes partial hydrolysis.
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In the first study summarized by JECFA, Fischer 344 rats (6/sex/group) were fed
diets containing ester gum 8BG?® under two treatment regimes: (1) for 24 hours at dietary
concentrations of 7,000 or 28,000 mg/kg diet, or (2) for 10 days at concentrations of
14,000 or 28,000 mg/kg diet (Blair 1995, as cited in JECFA 1996b). After a 24-hour
dietary intake, most of the ingested gum was excreted in the feces within 48 to 72 hours.
The recovery at the 7,000 mg/kg dietary level was 75% of the amount ingested, whereas
recovery at the 28,000 mg/kg level was 95%. After 10 days of intake, recoveries of the
gum in the fecal matenial were about 102% and 91% at the 14,000 and 28,000 mg/kg
dietary levels, respectively. These recoveries indicate a low degree of biological
conversion or gum resin in the gastrointestinal tract.

In another study, the absorption, metabolism and excretion of [1,3-'*C]glycerol
ester gum 8BG were studied in Fischer 344 rats (Noker 1996, as cited in JECFA 1996b).
Animals received a single dose of about 200 mg/kg labeled compound by gavage after
one day (5 male and S female rats) or 10 days (5 male rats) of dietary administration of
unlabelled compound. In the rats fed ester gum 8BG for one day, most of the dose
(>95%) was recovered in the feces or cage rinses. One percent or less of the
administered radiolabel was excreted either as carbon dioxide in the expired air or in
urine within 120 hours, and only traces (<0.2% of the total dose) of radiolabel were
detected in eight of fifteen carcasses 120 hours after treatment. Similar results were
obtained in rats receiving a 10-day dietary administration of unlabelled compound.
According to the authors, reverse-phase, high-performance liquid chromatography
(HPLC) of fecal extracts indicated that a very small percentage of the administered '“C-
gum, probably monoglycerol esters, was hydrolyzed.

In a separate study, Noker (1996, as cited in JECFA 1996b) found 1.6 to 2.9% of
the oral dose of '“C-ester gum in the bile and that all of the radioactivity eluted at the
approximate void volume of the column, indicating the presence of hydrolyzed
components. The amount of radioactivity in the blood at up to 24 hours accounted for
<0.1% of the administered dose, while the radioactivity in livers collected from these
same rats at 24 hours accounted for 0.1 to 0.2% of the administered dose. Together, these
results indicate that very low levels of '4C-ester gum were absorbed, and that C-ester
gum undergoes little hydrolysis or degradation in the gastrointestinal tract.

In vitro (Tsu-Han Lin, 1996, as cited in JECFA 1996b), [1,3-'*C]glycerol ester
gum 8BG incubated with human fecal extract, simulated gastric fluid, or sterile water (as

* anegative control) for 24 hours showed no repeatable significant changes over time in

8 Ester gum 8BG is a commercial food-grade preparation of glycerol ester of wood rosin manufactured by Hercules,

Inc. .
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comparisons to the negative control. These results were consistent with the negligible
changes observed in rat studies and indicated that glycerol ester gums should be stable in
the human gastrointestinal tract.

Based on the above studies, JECFA (1996b) concluded that food-grade glycerol
ester of wood rosin is metabolically stable in the gastrointestinal tract and is essentially
non-bioavailable following ingestion. Only a minor fraction, most likely the
monoglycerol ester fraction, undergoes partial hydrolysis and accounting for the low
amount of radioactivity recovered in blood, liver and bile.

C. Mammalian Toxicity Data
1. Repeat-dose Toxicity Data

a) Glycerol Ester of Gum Rosin
In a 1996 “white paper,” the NACGM/EACGI summarized the::
results of two 90-day toxicity studies of glycerol ester of gum rosin. The
study results as reported by the NACGM/EACGI (1996) are as follows:

Two subchronic toxicity studies were conducted in 1989 in which
rats were fed glycerol ester of gurn rosin at dietary levels of 0.2,
0.5 and 1% for 90 days. The no-effect level in each study was
determined to be 1% in the diet. Although supplemental data
included in this report were from studies conducted by Industrial
Bio-test’ these data were from studies conducted at another testing
laboratory. ‘

b) Glycerol Ester of Wood Rosin

The toxicity of ester gum 8BG, a glycerol ester of wood rosin, was
evaluated in a 13-week dietary toxicity study in Fischer 344 rats (Blair
1991, 1992, as cited in JECFA 1996a). Groups of rats (20 per sex) were
fed a diet containing ester gum 8BG at dose levels of 0, 625, 1,250 or
2,500 mg/kg/day.lo Investigators reported no mortality during the study
and no changes in appearance, behavior, ophthalmoscopic examinations,

° The primary study reports were considered to be confidential business information and therefore were not available

for review by ENVIRON.
'® These dose levels are comparable to dietary levels ranging from approximately 1% to 5%, assuming a rat body
weight of 0.35 kg and food consumption rate of 18 g/day (Derelanko and Hollinger 1995). -
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hematology or clinical chemistry that were attributable to treatment.
Slight, but significant, decreases in body-weight gain were noted in female
rats at 1,250 and 2,500 mg/kg/day during the last weeks of the study.
These minor effects were considered negligible and likely attributable to
dietary dilution. There were no gross or histopathologic changes in any
organ that were related to treatment. The no-observed-adverse-effect level
(“NOAEL”) was determined to be 2,500 mg/kg/day.

2. Genotoxicity Data

The genotoxic potential of glycerol ester of wood rosin has been tested in
several in vitro assays. Glycerol ester of wood rosin was negative for genotoxic
activity in assays with S. typhimurium strains TA92, TA94, TA98, TA100,
TA1535, TA1537 and TA1538 (Ames assay) both with and without microsomal
activation using a rat liver S-9 fraction (Ishidate et al. 1984; Jagannath 1988, both )
as cited in JECFA 1996a). This wood rosin ester was also negative in a -
chromosome aberration test with Chinese hamster fibroblast cells, in a
cytogenetic assay with Chinese hamster ovary cells (with and without microsomal
activation), and in a test for unscheduled DNA synthesis with rat primary
hepatocyte cells (Ishidate et al. 1984; Murli 1988; Cifone 1988, all as cited in
JECFA 1996a).

3. Supplemental Toxicity Data

In the 1960s, Hercules, Inc. sponsored a comprehensive testing program to
evaluate the toxicity of approximately 20 rosins and rosin derivatives in both 90-
day and two-year toxicity studies. This testing program included the following
toxicity tests on gum rosin, wood rosin and the glycerol ester of wood rosin:

Gum rosin:

e 90-day oral toxicity study in the rat at dietary levels fanging from 0.01 to 5%,
e 2.year oral toxicity study in the rat at dietary levels of 0.05 and 1%; and
2-year oral toxicity study in the dog at dietary levels of 0.05 and 1%.
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Wood rosin:
e 90-day oral toxicity study in the rat at dietary levels ranging from 0.01 to 5%;

e 2-year oral toxicity study in the rat at dietary levels ranging from 0.05 to 1%;
and

e 2-year oral toxicity study in the dog at dietary levels of 0.05 and 1%.

Glycerol ester of wood rosin (i.e., ester gum 8D):

e 90-day oral toxicity study in the rat at dietary levels ranging from 0.01 to 5%.

The experimental animal studies of these rosins and rosin derivatives were
conducted for Hercules, Inc. by Industrial Bio-Test Laboratories (“IBT"’). The
FDA disqualified some IBT studies as a result of an investigation during the
1970s that revealed improper practices in the conduct of some studies by this
laboratory. There is no indication that the IBT studies of the rosins were in any
way compromised and the data from the IBT studies are consistent with the dgta
from other toxicity studies on wood rosin. Because ENVIRON could not |
establish that the studies had undergone independent validation, however, they
were not relied upon as the basis for the safety evaluation of glycerol ester of gum
rosin, but rather were employed as confirmatory evidence to supplement the data
from other studies.

Brief summaries of the toxicity studies listed above are presented below.
In addition, the available acute toxicity data for wood rosin considered by JECFA

are also summarized.

a) Gum Rosin

The toxicity of gum rosin was evaluated in 90-day and two-year
oral toxicity studies in the rat and in a two-year oral toxicity study in the
dog.

In a 90-day study, Sprague-Dawley rats (10/sex/group) were fed a
diet containing 0, 0.01, 0.05, 0.2, 1.0, or 5.0% gum rosin for 90 days (Kay
1960a). At dietary levels up to 1%, there was no mortality and no
treatment-related effects on hematology, urinalysis, or gross or
histopathology. At the 1% dietary level, body weights and food
consumption were depressed, particularly during the first few weeks of the
study, consistent with palatability problems. Differences in certain organ
weights in the 1% dose group were difficult to interpret because of
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depressed body weight, but differences in organ weights were not
accompanied by histopathological changes.

In a two-year toxicity study with the same material, Sprague-
Dawley rats (30/sex/group) were fed diets containing 0, 0.05, or 1% gum
rosin (Kohn 1962a). At the 1% dietary level, body weights were
significantly lower than controls throughout the study, which was
attributed to feed palatability problems. There were no significant
differences in survival, hematology, urinalysis, gross or histopathology, or
tumor incidence. Some sporadic differences in organ to body weight
ratios were noted, but in the absence of any accompanying pathology,
were not considered to be of toxicological significance.

In the two-year dog study, animals (3/sex/group) were fed diets
containing 0, 0.05 or 1.0% gum rosin (Kohn 1962b). The test article had
no effect on growth, food consumption, survival, hematology, urinalysis,
liver or kidney function, organ weights, or gross or histopathology. The
NOAEL in this study was 1.0% in the diet .

b) Wood Rosin

The acute toxicity of pale wood rosin was examined in several
rodent species. Oral LDsg values for the mouse, rat, and guinea pig were
reported to be 4,100, 8,400, and 4,100 mg/kg, respectlvely (Hercules, Inc.
1974, as cited in JECFA 1996a).

In the 90-day study, Sprague-Dawley rats (10/sex/dose) were fed a
diet containing 0, 0.01, 0.05, 0.2, or 1.0% N-wood rosin (equivalent to 0,
6.4, 36, 119, or 674 mg/kg/day, respectively) for 90 days (Kay 1960b;
JECFA 1996a). A 5% dose group was also included, but was discontinued
early in the study because all animals in this group died during the first
eight days of the treatment period attributed to the very low food
consumption during the first week of the study due to palatability
problems. At dietary levels up to 1%, there was no mortality and no
significant differences in hematology or urinalysis. Body weights and
food consumption were significantly reduced in male and female rats at
the 1.0% dose level throughout the study, suggesting palatability as the
principal reason for weight depression in this group. Liver to body weight
and brain to body weight ratios for male and female rats were significantly
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increased at the 1.0% dietary level. No gross or histopathological lesions
related to wood rosin were observed in any of the treated animals.

The toxicity of wood rosin was also examined in two-year studies
in the rat and beagle dog. Sprague-Dawley rats (30/sex/group) were fed
dietary levels of 0, 0.05, 0.2 or 1% rosin for 24 months (equivalent to 0,
24, 88 or 434 mg/kg/day) (Kohn 1962c; JECFA 1996a). Five animals
from each group were sacrificed at 12 months for gross and
histopathologic examination. At the 1% level, body weights were
significantly lower than controls at both 12 and 24 months. Decreased
body weights were again attributable to feed palatability problems and
resulting reduced food consumption. There were no significant
differences in mortality, hematology, urinalysis, gross or histopathology,
or tumor incidence. Some sporadic differences in organ to body weight
ratios were noted, but were not considered to be of toxicological
significance. '

In the two-year dog study, animals (3/sex/group) were fed diets |
containing 0, 0.05 or 1.0% N-wood rosin (equivalent to 0, 14 or 260
mg/kg/day) (Kohn 1962d; JECFA 1996a). Food consumption appeared to
be somewhat decreased in the high-dose males, consistent with feed =~

- palatability problems; however, a clear treatment-related effect on body
weight gain was not discernible. The study authors concluded that the
NOAEL in this study was 1.0%. ‘

c) Glycerol Ester of Wood Rosin

In a 90-day toxicity study, Sprague-Dawley rats were fed ester
gum 8D'! at dietary levels of 0, 0.01, 0.05, 0.2, 1.0, or 5.0% (equivalent to
0, 6, 31, 120, 630 or 2,660 mg/kg/day (Kay 1960c; JECFA 1996a). No
mortality occurred among treated or control animals, and there were no
significant effects on body weight, food intake, hématology, urinalysis, or
gross or histopathology at dietary levels up to and including 1.0%. At the
5.0% dietary level, food consumption was slightly lower than controls but
the glycerol ester of wood rosin had remarkably lower toxicity than the
non-esterified product that cause mortality due to low dietary intake at this
dose level. The 1.0% treatment level (630 mg/kg/day) was the NOAEL.
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d) Discussion

In general, the toxicity of gum and wood rosins appears to be
similar. Both rosins depressed body weight gain and food consumption at
levels of 1% in the diet in the rat, but not in the dog. This weight loss,
which was severe enough at the 5% dietary level to cause mortality in all
rats, was consistent with a diet that was not palatable to the animals.
These palatability problems at the highest dietary levels tested in the IBT
studies (1% and 5%) complicate interpretation of the findings. However,

. neither gum or wood rosin caused any systemic toxicity or

histopathological changes in rats or dogs.

Esterification appears to reduce the toxicity of these rosins (or at
least minimize palatability problems). In the 90-day IBT study of glycerol
ester of wood rosin, no effects were observed at dietary levels of up to 1%,
and no mortality was observed at the 5% level. In response to FAP 85

_ requesting approval for the use of glycerol ester of wood rosin as a density
adjuster for citrus oils, the FDA stated, “previous evaluations (FAP 269
and 334) of the safety of a large number of rosins and modified rosins
have indicated that the esterification does not cause an increase in the
toxicity of a basic rosin...”"?

The findings in the IBT studies are consistent with the conclusions
from the more recent studies at other laboratories on .the commercial food-
grade product, i.e., that rosin and the glycerol esters of rosin, regardless of
whether it is gum or wood, produces no systemic toxicity in experimental
animals. Effects are principally limited to reduced body weight gain,
which may be secondary to problems with the palatability of a diet
containing high levels of the test material.

4. Dermal Reactions to Rosin and Glycerol Esters of Rosin »
Numerous patch testing studies have shown that rosin, glycerol esters of rosin
and various constituents in rosin produce dermal contact sensitization in animals (JECFA
1966a; Hausen and Mohnert 1989; Shao et al. 1993; Géfvert et al. 1994; Hausen et al.
1989; and Farm 1997) as well as in humans (JECFA 1996a; Hausen and Mohnert 1989;
Shao et al. 1993; Gifvert et al. 1994; Hausen et al. 1989; and Farm 1997). Induction of

' Ester gum 8D is a glycerol ester of wood rosin manufactured by Hercules, Inc.
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dermal sensitization reactions requires occluded skin contact with high exposure
concentrations (10 and 20% in animal and human tests, respectively) and extended
exposure times (standard procedure is 24 hours covered with a patch). There is no
evidence that either wood rosin or gum rosins are potential sensitizers following oral
ingestion of rosin glycerol esters in beverages. There was no indication of sensitization
potential via the oral route following ingestion of glycerol esters in 90 day or 2 year
feeding studies in rats or dogs fed diets containing up to 1 to 5% glycerol esters of gum or
wood rosin.
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ATTACHMENT 1

PROJECTED INTAKES OF GLYCEROL ESTER OF GUM ROSIN FROM THE
INTENDED USE IN CITRUS BEVERAGES

000045

40 : ENVIRON




GRAS Notification
June 24, 2002

ATTACHMENT 1

PROJECTED INTAKES OF GLYCEROL ESTER OF GUM ROSIN FﬁOM THE
INTENDED USE IN CITRUS BEVERAGES

A. Introduction
This attachment summarizes ENVIRON International Corporation’s analyses of the
projected intakes of glycerol ester of gum rosin associated with its use in citrus beverages.

B. Overview of the 94-96 CSFII

ENVIRON intake estimates were based on data contained in the 1994-96 Continuing
Surveys of Food Intakes by Individuals (94-96 CSFII) (ARS 1998). The 94-96 CSFII is the most
recent complete data set from national food consumption surveys conducted by the U.S. |
Department of Agriculture (USDA). The 94-96 CSFII was a three-year survey in which data - :
were collected from a stratified area probability sample of individuals residing in households in
the U.S. Households represented a cross-section of the population of the 50 states and the |
District of Columbia.

The 94-96 CSFII obtained individual food consumption data for two non-consecutive
days; the second day was three to ten days after the first. Each day’s intake was collected by
trained interviewers using a 24-hour recall of foods and beverages consumed the previous day.

The 94-96 CSFII was not designed to be self-weighting. Weights were developed by
USDA to adjust for over- and under-representation of certain population subgroups in the
unweighted sample due to the sample design (children, minority respondents, and low-income
households were oversampled), non-response, and unequal interviewing across seasons and days
of the week. |

Individuals were surveyed in all four seasons and on all days of the week. In addition to
information on food consumption, the survey collected extensive physiological and demographic
data such as sex, age, self-reported height and weight, ethnic group, pregnancy and lactation
status, household income, and urbanization category of the household. This information permits
assessment of food consumption by specific population groups of interest.

Food intake was recorded by time of day and by eating occasion (breakfast, brunch,
lunch, dinner, supper, snack, and extended eating occasion) as defined by the respondent.
Separate entries were made in the survey database for each food consumed according to a system
developed by USDA. There are approximately 6,000 separate 7-digit food codes in the database,
representing nine major food groups. Quantities of foods and beverages consumed were
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recorded as reported, in household measures, weights, dimensions or common units (e.g., slice,
piece). All quantities were converted to grams by USDA.

The survey also identified the source of food, i.e., eaten at home, taken from home and
eaten away from home, or never brought into the home. When foods were obtained and eaten
away from home, the location was specified as restaurant, cafeteria, school, day-care center,
community feeding program, vending machine, store, or someone else's home. Foods obtained
from fast-food restaurants were identified as eaten at home or away from home.

Foods that were consumed together were coded to indicate the type of grouping, such as
sandwiches, salads or breakfast cereal dishes (e.g., cereal, milk, sugar, fruit). This facilitates
analyses of intakes from such combination dishes.

Approximately 15,000 individuals were interviewed in the three years of the survey.
This resulted in 29,710 person days of consumption for all individuals, 14,518 person days for
females, and 15,192 person days for males.

C. Intake Estimates for Glycerol Ester of Gum Rosin »

ENVIRON estimated the projected intake of glycerol ester of gum rosin by assuming that
this material was present in all citrus beverages at a concentration of 100 ppm. The food codes
included in this analysis are identified in Table A.
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TABLE A »
Citrus Beverages from the 94-96 CSFII Assumed to Contain Glycerol Ester of Gum|
Rosin
Food Code Food Name
97431000 Carhnnated Tuice Nrink NS aq th Tvne af ice
92432000 Carbonated Citrus Juice Drink
92510910 Grapefruit Juice Drink
92511000 Lemonade, Frozen Concentrate, Not Reconstituted
92511010 Lemonade
92511020 |Lemon-Limeade
92511110 Limeade
92511190  |Orange Juice Drink
92511200 |Orange-Mango Juice Drink
92511220  |Orange Drink (include Orange Ade, Yaba Daba Dew)
92511230 Orange-Apricot Juice Drink
92511240 Orange-Lemon Drink
92511250 Citrus Fruit Juice Drink (Incl. 5-Alive)
92511260 Orange-Cranberry Juice Drink
92511270 Orange-Peach Juice Drink
92511280 Orange-Grape-Banana Juice Drink
92511350 Orange-Raspberry Juice Drink
92520910 Lemonade, Low Calorie
92530410 Citrus Drink w/Vitamin C Added
92530810 Grapefruit Juice Drink w/Vitamin C Added
92530910 Lemonade w/Vitamin C Added
92531010 |Orange Drink & Orangeade w/Vitamin C Added
92531020 Orange Breakfast Drink, From Frozen Concentrate
92531030 |Orange Breakfast Drink
92531110 Pineapple-Grapefruit Juice Drink w/Vit C Added
92531120  |Pineapple-Orange Juice Drink w/Vitamin C Added
92531150 Pineapple-Orange-Grapefruit Juice Drink w/Vitamin C
92541020 Lemonade-Flavored Drink, From Powder, w/Sugar & Vit C
92541040 Lemonade-Flavored Drink, From Powder, Lo Cal, w/Vit C
92550300 Grapefruit Juice Drink, Low Calorie, w/Vitamin C
92551600 Citrus Juice Drink, Low Calorie
92552050 Orange Breakfast Drink, Low Calorie
92552100 Orange-Cranberry Juice Drink, Low Cal, w/Vit C Added
92570100 Fluid Replacement, Electrolyte Solution (Incl. Pedialyte)
92570500 Fluid Replacement, 5% Glucose in Water
92582100 Citrus Juice Drink, Calcium Fortified
92582110 Orange Breakfast Drink, Calcium Fortified
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The resulting intake estimates associated with use in citrus beverages for the average and
90™ percentile consumer of citrus beverages and intakes expressed on a per capita basis are

shown in Table B.

TABLE B. ‘
Estimated Intake of Glycerol Ester of Gum Rosin Associated with its Intended Use in Citrus Beverages
Intake for Intake for 90" Mean Intake
Eating Mean User Percentile User per Capita % Consumer |
Age Group Occasion (mg/day) (mg/day) (mg/day) Days
Total Population per day 43.3 750 2.5 5.89
Females _per day 38.8 62.3 2.2 5.69
| Males per day 47.5 94.0 29 6.09
000049
44

ENVIRON



GRAS Notification
June 24, 2002

ATTACHMENT 2

COPY OF PERSONAL COMMUNICATION ON REGULATORY
STATUS OF GLYCEROL ESTER OF GUM ROSIN IN MEXICO:
MEXICAN GENERAL DIRECTORATE OF HEALTH
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I‘ove' sher 23, 1970

‘CIJC’“‘"

ester of woud rozin as g depsity adiuster for citree ~ile
y 21,5025 FAF £3) ' : A
Ve Leo Feglclucn, Dirzceos ﬁ
Divislen of Tordcolsgy (EFe1li9)

CER L21.10%4% states that the glycerol ester of wood rosia nay bLe used to
adjust the densily of citrus cils ysed in the preparstion of baversges.
Thers ars no idiadts on the ezt mts to be uzud. The original Notice of
Fil:.rw of Fatitien (ua"n.:'r}’ 26, 1%'!; 23 ¥R 727), indlcated a propused

se levs nt 4’0 ppm in still saod carbonated bLeverages, alcokolic beverages,
:m:i Sraoit delnks. Divisdon of [ood,. in a tawss dated 2-5-6‘,, {FAP §5)
indiceted & maxicua use level of 100 ppme

’lﬂ

Data velating to the safety of the glycerol aster of wood resin and the
wood rosin woeve sutmitted with FAP 259 and 235, The no effect levels were
SeT Lt 1% (ST day stiudy) and Ge2% (2 yr study) respactively (s2e memo of
Ke P, idsra an? J. Belzughlin, PAP 269 and 335}, ‘Thess levels uvould not
provide onfﬂc*mt rﬂrt:.in of safety for the propascd use of the additive,
The muro of Apeil 3, 58 contalus an ervor telating to use levels. I
Lieva -rwvnluafed he data submitted in these uetiticn" snd consider the

‘noeeffest’ level fn a 99=Coy atudy in zats with glycerol ester of wood
rosin ta be 3%, snd a twoeyax study in rats and dogs with the wwed rosin
to be 1%.

In ths case of glycercl ester of wood rnsin, groups esch of 20 zats
equally divided by sex were maintained on diets coutaining 3,01, 0.05, 0.2,
1 and 537 of the zlycerol estar of weod rosin } end the usual
obsarvations wers made with respoct to growth, food comsumption, incidence
of wortality, status of homatopolietic and urinary system, Lt the conelusion
of test, patlinlegical studles, including microscopic examination of tissues
and organs of oninals from cach of the five teat groups were made. The
eorizival eveluation of this petition Indicatcd that there was a dapressant
effoct on grewth and food intake at the 37, and this appears to te the crnly
adverse effcct noted, Hewmver, vreeexaminatiom of the datc indicates that
at tke 52 lewvel, w..ir;ht gain in both male and female rats, was cqual to a
stig :ly ’.:nttar than controls, although food consumption in test animals

at t“is level was slizhtly less tkan controls. Thls efinct was considezcd
to ba due to or slightly higher oil content in the test dict. There was
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scovz vavictionm iu sbsolutas orcan ond walotive czgwn velghts, but- non
of these aflecls appaarzd b2 ha dass re.!.a‘.::d. ‘I’nn 'noeetfeat! ievel of
i

et R 2 Cis stwy, chould ba_considared 5% _of_the dfets v
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In the case of the woed resia (—),. tuwe Javear studics wer
repartad, vma with rats, the otker wilh Sess. Im the case ¢f rats
groups cuch of £ rats (equally dlvidzd 1y szud, vwes malateized om diets
CG'I‘:::Z.:E.I‘:; 3 (b tesz z,'*::.:x;.as)3 or 0.C5, 0.2 2nd 1% of thg test meterxial.

The usuzl chasrvations weve rode with resseet $0 goosth, food ::.,.:..'.:.*;:t.o:z. '
m:t.dv";:, ivcidcnec o‘ s, status c."' Lmatopwiczifc and u:;n:n.’y systemse
An intstis gross ond cdcrcsecsic yab logde study was carriced cut 2t 12
ucotis, and at tha tescdnaticn of tha ztwdy il saz:f.-i*.in:_; ra::s vere autod=
siecdy :...:} salecisd r:a‘: frem each greoun, subjected co compiszte histonathow
logic stuidies, lin the erigionl evaluation of this ctudy u: w.ss stated that
at tha 17 distary level zrowih, food co*-"'"”ian a.r:“ atilis ,tn s showed a
Ylog effact,' uihox eoffacks =ated st tha 15, level ixerme rvelated to eroan
weiskts ond consideved of decraased veleht of splecn in fomales, of heart .
in oalas and a."?‘:...ea, and o ingroase in uaight of ilver (crles ..md females),
aud gon2ls and brain (m2les). 10 other adverse effocts wers noted. The

mean body waliht gasins on tozt wales (I luvsl) wan £Q2g ¢euperced to controls,

n £

r

&4 and £33z, Ia the coce of the tesy Semalas {1’.a ion ‘;), masn bc.?; wveizht
gaia uas 2055, cwspartcd to contrsle, 0% ord 08z, Iu the cogs of £ —~Io,
rars, thg deeransed wRisht nmyr be due Lo osiightly :::-;:c.m"u £ sc:l .’mt..

97407 Loz tmel 1e32, ne ecrpared 0 ~optroi imfsia

variaticnk ia orzam weicht was wost marliald & the 1‘.’. .--.svssl and o-thc""Y' thn
ezgan ..a.v; uci;l.z; racize of Hiver at ilie 17 lovel (Jemales), md son .is .
(male) <howed sue diffcrances from ».cq‘.::':i, the oxe .,’brﬂin e;,nt' mtf.os

wera cizparable ta centrols and chowed 3v -4 e ficoii MElsrences ©

ceeparad with coentrols., Further, nouz of Shors sl walzlhit vaziats

{n the czganz wore related to o=y hiq-alc;;i-: chTnsos, NeT uas theve .az:y

Soenonmd rcluta trend, »
. 000053 .

In the case of the dogy study, greups cach of & wins {3 of ocach sex), were
aai‘:tc? ncsd on dleta ccn:‘.inin“ 0.03 .ﬂd .’L m:’ _, and oaz group
le. Duzing the test
ity and 1 ect on3 WeTe

2tzo
ried ..J:‘*.:::h, :ccd ccnszz:.? tim, incif‘e-m af mworenl
] lood andé urins

studics. Idver and kidney tests, end a copiat
waz aloo made. At terniaatioa of tha gtudy prcs zoscopic pathiology

was catried cute In th2 previcus evaluadiz: L ts zeported at

the 17 leval were relatnd to organ welight ratios, sp if*r zlly to slight .
ircrecees in liver augd kidmey, and a decrcease 32 Lrsia srelpht when compared

to raspective controlc. However, although a consideration of the mean '
valnes may indicats slight diffcremces, cunaidorntizn of the standard
deviations reported, show that there {s sufiiciaort variaticn to indicate

that thig {¢ not a significont problem, Based n thase censiderations,

the po~cffect iovel {or '.:aod tosin in & twowyezar feoding study with rats

and dogs is 1Z.

0 <) c;'
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£luze srevicus evaiuvciions (FA2 26% wad 352) of ths safztvy of a incre .
mmher of rosins and modiftced reelns hove indfentsd Lt LI._ GEarifie S;
cation dezg not cowiv an in ..rvase ta zhe t:::"?cizry of a basic wosing the N
_s_..mu.;... v*th wied rosing provide s ’).:'.::is for wetupting o Vroeeifoce”
tevel wf 1% far the '**"Lorcl eatar of wsol ’.:as.’,n-

i . é
e
Ga thx basfs of a 1l0Ceifold wargin of safety, this weuld ercate 2o 100

1
s thi
prat of the diet, It is estlizated that use in pacicaging vouid acccunt fovr 5
5 ‘*'m. qSince tha wmaulzuam est t:ut:"d iatziic of soft dyiuk g 1.5 iiters,
©this sould pzrmdt nouza lewnl of zprroxfantely 65 ppm.  The perilioner <z>.;.\ -+
(rrp &S, Jazm, 22, ?"30)a atated tuPA fh “gange of Giyczevl Abietote & SR
the Siniched oe'reraf'e is 30 to 60 pm .10“.;*&'»:.:, 72 regu:i2t a toloraznce \3\%\)

up to 130 ppn*™  Presumshly, the l..u.tar Teguest §
that night grise duz to ma::e':.t errar in meieging g}

sddition of the zdditive to the solt drink, Simee I7, in & scuo Jdated
Petrnary 5, 1962, indicatnd that ortdinaxily tha wmpacted use level uill
¢0 ppm, there would be no cbisction to permitding a nmaxtoun uge fawvel o 37
100 !;:;m. lowever, siveo Lt i3 poscible that the glyecrol ester of wocd By
rosins 1s used st mich higher levels thas fu the nregssal {a reccut FaP,
relating to glycersl cster of tail oil, 'r.d.c*\.\.a levels for a similsz
purpcse could rangze from 169-320 pom), it 43 reeorronded (hat the regulae
tion Le amended to In2lude am upper lindt on the level of use cf glycersl
estzr of wood rosing f.e., 100 pomd. If the petitionszr voquesta uss atb

© hizler levels, becouse of tho high intalie of the praducte cont

£3 ococlate pretlems

.
wnuiprooent duriag the

M

[
o
n
-

ddi..lvn, w2 recemmand tha petitivaer subnit repriductiun studics ond
edocuate toricelezical studles st snitable dietary lavels.

Recosrminndationsas

(1) D:osed on a "mo-sffact® lewel of 1%, 4t i3 proposed ik CIT 12L1.1604 (b)
be modified to read "It is used to adjust the \_(.’ﬂ"ixy of citrus oils
, used in proparatics of beverages in 2u amount pot to exczed 109 pgm of
| the £inished product.”

{2) DPCT should cencur that a maxitum persitted uvse level of 100 npa of
glycezol ester of wood rosin ia soft dricky, would xesult in on avezage
ezpected use lovel in g1l soft drinks at &3 ppas

{(3) 1If higher use levels are requested thiem .uder;uate toxicological ztndics
including reproduction studies, at a cuitadle dietary level ba subzittod,

.

s I. sms:o, Ph, De ' (s 000054
PT/255 (DF-148)

SIthitko:dos 1.1-:-23-70 L/ q
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ATTACHMENT 3

COPIES OF FDA MEMORANDA ON REGULATORY STATUS OF GLYCEROL
ESTERS OF GUM ROSIN CITED IN DOCUMENT
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pré

Woverbher 23, 1972

‘Cl,cé;:: ester of wood rouin as a depsity adiuster for citwus oils
\CFA 121,i0843 FAF 85) '

Ur, Leds Fricsluon, Dirsctes

Divislicn of To*ucol..w‘ {(2r=149)

e, B, Bluseuthal, Chied
tivus Revicy Sronch (DFe143
Zivicicn of Teuicolopy

CFR 121.1054 states that tie glycerol ester of wead rosim nay be used to
adjust the demsity of clumus oils ysed in the preparation of beverages.
Thiere orz no lintts con the amounts o be usud. The original liotice of
Filinz of Paotitfon (Jamuary 26, 1063; 23 R 72.?), inilccted a propos ed
at G0 ppm in still sood cavboneted Leverapges, alco -olic beverages,
a #inks, Divialen of Feod, 1n a e datcd 2562, (FAP 85)
iuldlc.zted :

toaxiemma uoe level of 100 ppm..
Pata welating to tha eafety of tha g yce"ol ester of wood vcsin and the
wood _rosin weve suinitted with r.\r ...;9 sad 235, The ro effect levels were
3ot 2t L% (50 day stnmiy) end & u./..l. {2 yv .Lx.‘lf) respactively (see =eoo of
K. P. idsre amd J. MeLoughlis, PAP 262 ang 335}, These levels would not
provicde sufficient margin of safety for the propescd use of the additive.
e mury of apail 8, 1260 contalus an ervor relating to use levcls. I
lieva “eeevaluated the data submitted in these petiticns end consider the ’
‘noseffect’ lovel in a 90=day gtudy im rats with glycerol ester of wood
rozin ta be 57, snd a twoe-yzar study im rats and dsgs witd the wed rosin
to be l%.

[$ N
[gt]

:
s
AL

[ 4] C.

In tlxs case of glycarcl ester of wood rosin, groups aach of 20 zTats
equally divided by sex were maintsined cn diets containing 3.0, 0.05, 0.2,
1 and 57 of the glycerol estar of weod rosin ) end tke usual
obsorvations wera oade with respect to gro""‘ food c.ansxmption, incidence
of zror:-.li.t:y, atatus of homatopeletic and urin..ty systent, Lt the conclusion
of test, patlnlogicesl studies, including microscopic examination of tissues
and orgons of omimalas from cach of the five test groups were made, The
orisinal evaluvation of this petition indicated that there was a depressant
effoct on grewth and food inmtake at the 57, and this appears to te the. cnly
adverse effect noted. Hewmyor, reesxamination of tha data indicates that
at tha 57 level, weipht gain in both male and female rats, was equal to a
stigntly Dhetter than controls, although food consumption in test animals

t wids level was slightly less than coetrois. Tuls eficet was considezcd
to bz dua to or slightly higher oil content in the test diet. There was -
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scoz Yaziction iu sbgolute orfan ond ralative srgm x:«.icjmt.., .‘:: none
of thesa affeclts anpacrsd o he dosz Telat The "noeetfret! lovel of
L (Y - - study shotld ba c n.a_arc.g, 37 of_the dlet. ¥
e St it o+ o i ety g g 1 vy = — - e e

n the case of the woed yosia (-),, tue 2e-viar studics wers

repartzd, ome with rats, the othey -::l‘!'f; Sezs.  In the c:.ac. ¢ ratz, 3
groups wca of & wats (equally divic

ot

.

iy :z::;:), ez palnteined on diets
coataizing O (tioe t:es" f":':m.,) or (‘.L.., B2 2nd i3 of tha tost matexial.
'n-.e uzuzl ‘:b'z“rv't 5 were rode with Tecpect fo greath, food couswmtion,
tnliity, inc,...s...cc c.. fumorr, starus e Lzmatopuistic and wrinary systems.
An intsri;; 4TUsS 3 3 ver catrich oul st 12
ucatiis, and at the tercinatfen of tha stwdy o)l servlving rats vere sutod=
siedy and salectad rats freom each groun i o corplste hdotes -athoe
togic studles, in the eriginal evzluntion o this study it twas ztated that
at tha 17 dietary levcl srowth, food comoupniion and ..'-ilir:zt."‘n shiwed a .
'lag effact.’ uiherx offncits zoted ot ks 13 lewnl ero related to erzan
weinkts and comsidored of éc.c\"a"“c-.. wetnht of splece in females, of hoart
irn oalsz zad a.“?:»....e:, and an izcrzase in welght of ilver (males sod females),
alicets wers noted, Tho -
FA

gud gonds and Lhrain (malea), 19 othar adverse

mesa ’aa:l;,* woizht gains oo bast males (A% lowsl) was £02g cmmp.:u.d to controls,

14 acd !..2:;. In tho case of the test femaiss (1% lovel), mazn boly weight
gada wag 2055, ecmparad to controle, INS ot 0D6n.  Inm the coze of femcle

Tats, tha decwansed wnisht moy De duc b sifghtly Jezzoased focd 1ut"‘m
{5780y £or smael le32, nv coomarad to montroi auwtuia of 8243 or G1013).
variaticn Ia orzam weicht was ‘.:.:s.-t Mariiad & the 1V Jsval and altkeoush t.hn

T 4ot ‘:.m; weizht ratise of liver at ilie 1% lovel (females), aod gonmads .
(male) zhowved see diffsrances frem ceatrTel, the one .3/brain *e;um:f raties

[

weTa c.;:.:m.rab‘e ta controls and ghowe:!d 20 »is.%3vownn diflearances when
ceeparad with coentrols. Furithor, noma of Tlurts Sl vea.t,,u.. vaziations
in e crgsasz wore related o omy histaleplc chougte, wer was there any
m”ﬂ mind zselated trend. -

In the case of the dog study, growps cach of & woiz {3 of cach gsex), were

majntoines om dlets centaiming 0.05 uad 1% of (ISR, :nd oo croup
ntrele. Duzing the test

pevicd grouth, foed cc"" mtion, fncidence of rwrislity and resctions wmre

studics. Liver amd kidrey tests, and a c&piate ‘:.::::y »f blood and urine
wae aloo made. At terminatios of tha study prcss and miezcscopic patliology
was carried cut. In the previocus evaluatioe Lhe only ek"zcts teported at

the 17 loval wora telated to organ weight warfos, spyzcificnlly to slight ,
ircrecees in liver aud iddeoy, and a dacrease 5,:1 bead e!.: nt when cooparad

ta xaspective ceatrols, Howmever, although a considezavden sf the mesn

valnes may indicate slight differcnces, cenaidosntizg of tha stendard
deviationc reported, show that there fs sufilciant variatica to indleate

that tkis ie nct a 513:11fic it problem,, DBasued un thave censiderations, é

the po-effect lovel for wwood rosin ia & two-year fcceding stady with rats 7

and (.C"S is l-q,
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Siuzz previcuns ovalusiions (FA% 207 uné 332) of ths safety of a iavra
mmher of zosios and oodifled resine hove dcdicatzd tlat hn estoriflie
caticon d233 nbt cauue an Increase in the toxfciiy of A basic vosing thie
_studion with wed rosing provide 8 hasis For sesepting a Viveelfoct!
Ltevel of 17 far the glyecorsl estar of woold vasin. 2 , v

Ca thx basis of a 18Cerold wargin of safety, this weuld ercate 2o 100
piat of ihe diet, It {5 estizated thot use in nackaging vwuld acccunt for -
5 pone ;8Since tho panlems estinatsd intalie of soft dyink 4¢ 1.5 iiters, /
2 lewal of approximntoly GF prm. ‘fhe petiiioner
50), astated that tha, "Range of Glyczryl Abletata in

the finiched beverasge is 30 to G0 ppn.  Howver, w3 raguadt a tolorance of
up to 130 ppn.™ Prosumably, the lattsr regue :
thet mizat asrise duz to inucrent errar iw melzging equipnent duriaz the
addition of tha additive te the soft deink, Simee ©F, in a scuo dated
Petruary 5, 1962, indicatod that ordinsrily tha @mpected use level will te
€0 npm, there would be no cbjsction to pewmitting a naxicun voe lovel of
100 ppr.  Bowever, sivec it lo possible that the glyeccrol estav of ‘wood
rosins 1s used st mich higher levels than fn the urepsszl {a reccnt FAY,
zelating to plycersl ecter &f toil oil, indlcnted leovels for a slmilax
purposa could ranze from 169320 pom), it 43 roecrreonded (hat the reogulae
tion be amended to Inlude 2m upper limil on the laevel of use of glycercl
estar of wood rosin, i.e., 100 ppa. If the petitdonsr vequestz woz at
izhier levels, beccuse of the high intaiie of the pradusts contnining thile
additive, s rocommand tha petiticvasr suioit repriductiun studics and
adecuate toenicolosical studles at snitable dietary lavels.
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Recusrinandationas

(1) Bzsed on a "no-sffact’ lewel of 1%, 4t is proposed tlhint OO 121.1G25(hL)
be modified to xcad "It i3 used to adjust the density of citrus oils
zed in preparatica of dbaverages in 2u amount met to exceed 102 ppm eof
| tha ginished proiuct.”

{(2) DFCT should concur that a naximum permitted use leval of 100 npa of
glycezol ester of wood rosin in soft drick, would result in on average
expected use level im gll soft dricks at 483 ppme

(3) If higher use-levals are requested them .adef;uate toxicological stedias
including reproduction studies, at a suitable dletary level be submittod.

5. I. sxziia:o, 1;1;,9, ‘ (s
BT/2e5 (DF=-148 :
- - — 000059
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~ January 14, 1971

Br-117

Additional evaluation of FAP §5. Glycerol ester of wood rosin (GEWR)
Fritzsche ‘
Mr. Schaefer, ORPC (BF-320)

LT/PPBS nhas as<ed for FAPEE concurrence that a maximum use level of 109 P
i of CEWR in soft driuxs would result in an sverage expected use level in
all soft driaks at 65 ppm (sce memo 11/23/70).

If a person drank only citrus beverage ccntaining the maximum level of
GEWR, tnen unaturally, he would consume 100 ppz of GEWR. However, GEWR
is used only iu citrus flavored beverages. The prorosed maximum permicted
use level of GEWR is 100 npm; based on tnhe fact that only & portion of all
beverages consumed are citrus flavored and if ome sssumes that this would
-- not exceed 65% of all soft drinks, then the average expected use level in
all soft drinks would not exceed 05 ppm. The 65Z is certain’y very exag-
gerated, for the citrus flavored beverages to arrive at an average con-
sumption expectancy.

- I called Mr. Harry Korab, of Soft Drink Eottlers Assoc. He states-that
60% of all soft drinks are cola beverages, 15% are 7-Up type beverages (do
dot use GEWR) and only 10-15% of all beverages sold use GEWR, GET0 Ut +
BVO to adjust density of the cityus oils. From these figures then, the
average would come out to 15 ppm rather than &5 ppm.

. a— .,
-

M. Prochazha:sl

BF-100
BF-112
BF-117

cc EF-148 d GQLv g - &\\-‘iCG—M‘» Sarra o TA\\: ;)
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Jun 21 02 03:01p T R CHEMICALS INC 915 851 2961

UNITED STATES GOVERNMENT ‘ P.3

TO 0/C, FA DATE: February 5, 1963
FROM Division of Food FAF #85 AF 2-241

SUBJECT: Final evaluation of FAP #85. Use of glycervl abietate in citrus

oils for beverages. H. Kohnstamm & Company.

This petition has been reviewed with regard to Secc;on 121.51(c)
A, B, C and D of the food additive regulations. The recuirements
in these areas have been met, and we therefore recommend that a
regulation issue if the Division of Pharmacology llas concluded
that this use is safe. -*;\

A. Identity. The additive is a glyceride of abietic acid.
There is no question concerning identity, and the name progosed
LS satisfactory.

B. Amount and purpose. The additive is added to citrus oils
in order to adjust their densities. Oils with adjusted densities
do Not mwmmseewe—ny rise to surface as rapidly as the untreated
oils. When—these treated oils are used as flavoring oils for soda
water beverages they may~contr1bu:e up to 100 ppm of additive to
the beverage. Ordxnarily, the concencration of the addltxve in
the beverage will bg‘approxzmately 60 ppa.

€\«
c. Intended\effect. The intended effect has been demonstratec
IR

D. Analztical method. A method for the determination of the
amount of additive in beverages is not available. However, the
proposed use of the additive is "self-limiting," and we do not
think a method is required at this Cime.

M.P. Morris

MPMorris:sl 2/5/63
S
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H. Kohnstamm & Co., Inc.
161 Ave. of the Americas

Memorandum New York 13, N.Y.

(AP 2-214) (PAP 85)

UNITED STATES COVERNMENT

TO . COMMISSIONER OF rq!ou DRUGS DATE: April 18, 19637

FROM : Frederick A. Cassidy BRIEFING MEMORANDUM
Pood Additive Petitions Control Branch

SUBJECT: Glyceryl Abietate
Pood Additive Putition No. 85

e
This order represeats ope of the early petitions. While received oa
Pebruary 3, 1961, it was not filed until January 26, 1963. The delay was
occasioned by the need to review data which was then being compiled.

Data has been reviewed, and this use of glyceryl abietate in citrus oils
for beverage flavoring has been established as safe to the satisfaction
of Division of Pharmacology. No tolerance is imposed because ithe use is
essentially self limiting. .

Division of Pood concurs that the additive accomplishes its intended effecc,
which is to adjust the demsities of citrus.oils. Because its use is
essentially self limiting, no analytical uethod is required.

C“L*
Recoomendation: N
W
NS
We recommend that the attached ordqttﬁ%‘signed and published.
Ny

APPROVED:

E. T. Wulfsbéfg :
Food_an cer
Food Additive Petitions Control Branch

AT
Attachment . f::se

DO00LZ.
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UNITED STATES GOVERNMENT mﬁm é&ﬂ&élﬂ'ﬂ. EDUCAﬂéN. AND WELFARE

v Aemorandum

FOOD AND-DRUG ADMINISTRATION

Petitions Control Branch (SC-13) DATE: May 19, 1969 -
Drs. K. P. Misra #'J. Mclayghlin

Division of Pharmacology and Toxicology

Petitions Review Branch (SC-970)

Amend regulation 121,1059 (Chewing gum base) to include glycerol ester of
tall oil rosin, having an acid number of 5-12, a softening point (ring

and ball) of 80-88°C, and a color of N or paler as an alcernate substitute
for glycerol ester of gum (or wood) rosin,

~
s v

FOOD ADDITIVE PETITION NO. 9A-2402
(Evaluation of 3-31-69 submission)

American Cyanawmid Company
Wayne, New Jexrsey 07470
(AF 14-731)

Regulation 121.1059 presently allows "glycerol ester of gum (or wood)
rosin”. The petitioner now proposes to include ''glycerol ester of tall :
oil rosin' as an alternate substitute for the presently listed and derived .
from gum or wood rosins. The rosin cster will be used in the same ganner

and amount as the presently regulated rosin esters derived from gum or
wood. ) \
(\

The Division of Food Chemistry aad Tec;:blogy (SC-470) observes (SC-470"
memo to Petitions Control Branch (§C\13) of May 1, 1969) that the IR
spectra of the glycerol ester of tall>cil rosin and glycerol ester of
wood rosin are almost Ldentzcal.'?The difference in softening points could
be traced to differences ohserved;Bétween Hercules method of assay of
softening point and that of the standard ASTM ring and ball point wmethod.

. SC-470 seeks additional details about the antioxidant that is used as a

stabilizer for this rosin ester.

The petition contains an acute oral LDgg data and it is greater than
10 go/kgm in rat, when given as a 102 corn oil dispersionm.

Since the proposed glycerol ester of tall oil rosin is essentially identical
in IR spectra, with glycerqifester of wood rosin and this leads SC-470 to
suggest that both estersrwoﬁld have essentially similar chemical and physical
properties, we would, iﬁ;ggntex: with the toxicity data that we have in
FAP nos, 269 and 336, m}ur that both esters would have essen:za.lly similar
toxicological bchavxor as well,

=
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FAP No. 9A-2402 ~2- May 19, 1969

CONCLUSION:

Since SC-470 can observe that glycerol ester of tall oil rosins are essen=
tially identical in physical and chemieal properties with those of glycerol

ester of gum rosin, we are inclined to concur
toxicologica Tacter., Thus,
antioxidant, and insert, _
proposal safe and suitable for regulation. s

our prior evaluations on the safety of rosins. N

INIT:HBlumenthal

. bl
ce: SC-¢70 . {Plp/
$C-470 Dgyx N
FAP No. 9A-2402 R
FAP Nos. 269 & 336 —= rrizena Naov. 23
KPMisra/JMcLaughlin:dps 5-19-69

that both will have similar
if the regulation would delere the use of
“purified by steam stripping” we would find the
The basis -I‘of\,safei:y would be

VY 7
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