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June 2~, 2002 

Dr. Linda Kahl 
Office :of Premarket Approval, HFS-200 
Center: for Food Safety and Applied Nutrition 
Food and Drug Administration 
200,C Street, SW OFFICE OFWashington, DC 20204 FOOD ADDITIVE SAFETY 
Dear Or. Kahl: 

We wish to notify you that T&R Chemicals, Inc.has determined glycerol ester ofgum 
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 e;,empt 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 
accordimce 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,t>h.D., D.A.B.T. 
Principal 

cc: V. H. Frankos 
R. S. Slesinski 
C. de la Canal 
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I. 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 is 

the subject of this GRAS Notification. The trade name for this product is "Resina 81RE" 

and it is manufactured in Mexico by Resinas Sinteticas. Other common names for this 

chemical include: glycerol-modified gum rosin, rosin glycerol ester, glycerol abietate, . 

glyceryl triabietate, or ester gum. These names are also used synonymously for related 
I 

rosin glycerol esters, e.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 ofthree 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. ' Intende~ Use 
Glycerol ester of gum rosin (Resina 81RE manufactured by Resinas Sinteticas) is 

int~nded 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 ofcitrus 

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. 

000006 
ENVIRON1 



GRAS Notification 
June 24, 2002 

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 ofsubstances 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 scientificprocedures 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 Glycerol Ester of Gum Rosin for its Proposed Use 
. .~ 

A scientific procedures GRAS determination requires 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 ofcompetent 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. 
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After consideration of these factors, an Acceptable Daily Intake ("AD!") 

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/l00th 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 typically derived in accordance with the 

FDA guidance, Recommendationsfor Chemistry Data/or Indirect Food Additive 

Petitions (FDA 1995). Finally, the ADI for the substance is compared against ~ts . 

ED!. As long as the EDI is less than (or approximates) its ADI, the substance can 

be considered safe for its intended use (FDA 1993). 

2. ADI of Glycerol Ester of Gum Rosin 
The determination ofglycerol ester ofgum 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. This
 

equivalence is demonstrated by the following:
 

1.) FDA's determination in other regulatory actions that the glycerol 

esters ofwood 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 

Sinteticas. These profiles show that samples ofResina ,SIRE and ester gum SBG 
(the glycerol ester of wood rosin produced by Hercules, Inc.), are comparable 

chemically. 

The safety ofglycerol 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") ofglycerol ester ofgum rosin with its 

estimated daily intake ("ED!"). By definition, a food substance is considered safe 

for its' intended use if the EDI of the substance is less than, or approximates, its 

AD!. 

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 ofgum rosin. In light ofthe 

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 

rosiri is metabolically stable in the gastrointestinal tract. In repeat-dose toxicity 

studies, rosin and the glycerol esters of rosin, regardless ofwhether 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, glycerol ester ofwood 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 ofbioavailability of glycerol ester ofwood 

rosin were adequate to establish an ADI for this compound of0 to 25 mg/kg. The 

JEeFA 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 of2,500 mg/kg/day (comparable to a dietary level of 

approximately 5%). Application of a safety factor of 100 to this NOAEl yields 

an ADI of2S mg/kg. For a 60-kg individual, the JECFA ADI ofl'S 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 ofgum and wood rosin, the 

JECFA AD! was selected for use in the current safety assessment of glycerol ester 

of gum rosin. 

The results of the 13-week study ofglycerol ester ofwood rosin (which 

fonn the basis of the JECFA ADI) are consistent with the available toxicity data 

for glycerol ester of gum rosin. As reported by the NACGMlEACGI (1996), no· 

effects were observed in rats fed glycerol 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 adj~ 

density ofcitrus oils and as a clouding agent in citrus beverages. 

ENVIRON estimated intake of citrus beverages using data from the 19~4

96 USDA Continuing Survey ofFood 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 ofwood 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 ~ase") 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 90th percentile 

or heavy user (Table I). 
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TABLEt
 
Estimated Intake of Glycerol Ester of Gum Rosin Associated with its Intended Use
 

in Citrus Beveraees 
Intake Estimate for Mean Intake Estimate for 90lb 

Ae:e Group User (mg/day) Percentile User (mg/day) 

Total Population 43.3 75.0 

Females 38.8 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 ofwood rosin associated with its, 

proposed use as a density adjuster for citrus oils in beverages. 1 The FDA 

estimated that the maximum daily intake ofsoft 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 

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 of65 ppm 

is likely to be highly exaggerated based upon their communications with 

the Soft Drink Bottlers Association that only 10 to 15% ofall beverages 

sold at that time employed glycerol ester ofwood 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 ofwood 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: 

I MemorandUm to Dr. Leo Friedman, Director, Division of Toxicology, through Dr. H. Blumenthal, Chief, Petitions 
Review Board, Division ofToxicology, Re Glycerol ester of wood rosin as a density adjuster for citrus oils, CFR 
121.1084, FAP 85, November 23, 1970; and Additional evaluation ofFAP 85. Glycerol ester of wood rosin 
(GEWR). Fritzsche, Mr. Schaefer, DRPC, January 14, 1971 (Copies provided in Attachment 3). 
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65 
-6 x1.5L/dayx106 mg/L = 97.5mg/day
10 

This EDI of97.5 mglday 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 90th percentile value derived by ENVIRON of 

75 mglday 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 ofconsumption of glycerol ester in 1.5 liters ofbeverage/day and the 

assumption ofuse of 65 ppm in all soft drinks. 

4. General Recognition of Safety of Glycerol Ester ofGum 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 ofwood rosin is already approved by the FDA'as a direct additive 

to adjust the density ofcitrus oils in the preparation ofbeverages (21 CFR § 

172.735).' Glycerol ester ofgum 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 ofwood 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 I 

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 ofuse 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 90th percentile consumer at the maximum 

intended use level of glycerol ester ofgum rosin in citrus beverages were 

determined to be 43.3 and 75 mg/day, respectively (Attachment 1). Both ofthese 

EDIs are below the ADI of 1,500 mg/day (Sectio~ I.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 I00 ppm.
 

Detennination of the safety and GRAS status of glycerol ester ofgum
 

.rosin as an ingredient in citrus beverages at use levels up to 100 ppm has been 

made through the deliberations ofVasilios 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, 

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 ofgum rosin that demonstrates, or suggests reasonable 
grounds to suspect, a hazard to the public health when 
glycerol ester ofgum 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 ofcitrus 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 ofgum rosin is GRAS for its 

intended use, it is excluded from the definition of a food additive, and thus may 
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be marketed for this use without the promulgation ofa 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 Drive, 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 ofgum rosin, manufactured in Mexico by 

Resinas Sinteticas, is "Resina 81RE." 

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.g., 

glycerol esters of wood and tall oil rosins. 

Bo' 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 ofgwri 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 ofsoluble organic 

compounds. The follo~ing sections describe the process by which glycerol ester ofgum 

rosIn is manufactured. 
I 

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 

ol-7894A\Chemical Structure1 

Where
 

R=
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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 ofwood 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 Sinteticas as the 

subject of this GRAS notification is purified by countercurrent steam distillation 

consIstent with requirements for glycerol ester ofwood rosin for beverage use (21 

. CFR §172.735). 

<' • 2. Production of Glycerol Ester of Gum Rosin (Resina SIRE) 

The distilled gum rosin prepared in the preceding step is pumped into a 

batch-type reactor and esterified with food-grade V.S.P glycerin under an N2 

atmosphere. The reaction is conducted a~ 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. 

D. Product Description 

1. Physical Properties 
Resina 81RE is a glycerol ester of countercurrent distilled gum rosin with a 

clear yellow (light amber) appearance. Glycerol ester ofgum 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 81RE 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 fonned, mainly as a result of 

incomplete esterification. Gafvert 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 ofResina 

81RE 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 
or Test 

Food Chemicals 
Codex (FCC) 

Resinas Sinteticas 
Spedfications1 

Typical ~roperties 

Based on Two Process 
Specifications! Lots of Resina 81RE 

, iron NS <50 ppm <50oom 
Color N oroaler N or paler Complies 
Color G'33 (50% NS 7 Max. 6 
Toluene) 
Acid number 3-9 9 Max. 5.9 
Sqftening Point (Ring & 82-90°C 81 - 89°C 85°C 
Ball) 

DrooSofteningPoint(OC) NS 88-96°C 90 
Odor NS No taste or odor Good 
Taste NS No taste or odor Good 
qeanliness NS Pass (no exogenous Pass 

material) 

Peroxide index NS NS 1.1 
Limonene solubilitv NS NS Comolete 

, Sbecific gravity at 25°C NS NS 1.071 
Heavy metals <IOm~1? NS Not detected4 

Lead <2 m2lkl! NS Not detected4 

NS: not specified 
IFood Chemicals Codex (FCC) IV (NAS 1996) specifications for glycerol ester of gum rosin,
 
linternal analysis specification and method.
 
3ASTM Standard A-459
 
4Based on periodic determinations for lead, arsenic, and cadmium
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III. US~ 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 ofthe 

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 

extraction 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 ZinkeI1989f;~: . 

Because all of the rosin starting materials are obtained from the same source (Le., 

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 

pro~ortions of these two fractions may vary with the source (e.g., species and 

geographical location ofpine tree) and with the processing conditions (Soltes and Zinkel 
1989). 

B. Historical Use and Exposure to Rosin 

Rosins and oleoresins have an extremely long history of documented use and 

hUIllan exposure. Retsina, a traditional Greek wine flavored by adding pine resin 

(ol~oresin) 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 a1. 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 1st century A.D. (McGovern et a!. 1997). Current consumption 

ofwine in Greece was approximately 30 L per wine consumer/year of which 30% has 

be~n estimated to represent consumption ofRetsina (Messini, 1997; Greek Ministry of 
Agriculture, 1999b; Greek Ministry of Foreign Affairs, 1999b). Greek law limits the 
amount of resin in one liter ofRetsina 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 gIL. Therefore, using the amount of wine 

c0t:lsumed represented by Retsina, and the lower than permitted estimate of resin content, 

the resulting annual human consumption ofoleoresin 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 

resi~ derives from the volatile turpentine fraction. The standard of identity for Retsina 

winy as a "grape table wine fermented or flavored with resin" is established in the U.S. 

by the Bureau ofAlcohol, Tobacco and Firearms (BATF) under 47 CFR §4.21(i). 

Glycerol ester of gum rosin was the first rosin ester used for protective coatings 
I 

and this remains an important commercial use today. Glycerol ester of gum rosin is used 

in rosin-based printing inks and in adhesive "tackifiers," such as for manufacture of 
I 

adhysive bandages. Glycerol esters of rosin have also been used in slow-release 

pharmaceutical preparations to increase digestive transit time (Shao et a1. 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 ofrosin soaps, leather dressings, shoe 

polishes, and in pharmaceuticals such as ointments, astringents, a diuretic and laxativ¢, 

plasters, veterinary internal remedies and disinfecting compounds (Lawrence 1989). 

Esters 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 js 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 (NACGMlEACGI 1996), the amount ofrosin 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 ofchewing gum intake conducted in· 1995 (Market Facts 1995) 

that showed that gum users (based on the total surveyed population) chewed a 

mean amount of6.5 grams/day (approximately two sticks ofgum). For a heavy 

(90th percentile) user ofgum, 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 ofgum rosin in chewing gum were estimated to 
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be 325 mg/day for the mean consumer of chewing gum and 675 mg/day for the 

90th percentile consumer if chewing gum was swallowed afler chewing and 0.16 

mg/day for the average consumer of chewing gum and 0.34 mg/day for the 90th 

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 NACGMlEACGI 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). 

C.: Current FDA Regulatory Status of Rosin Glycerol Esters 
Currently, glycerol ester of gum rosin has two approved uses in foods, as a direct 

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 ofwood 

rosin is approved for use as a direct food additive as an agent in citt'!1s-based beverages. 

1.	 Approval for Use in Chewing Gum (21 CFR §172.615) 
Both glycerol ester of gum rosin and wood rosin are approved as 

plasticizing agents in chewing gum base (~O 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 ofN 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 §172.73S) 

Glycerol ester ofwood rosin has been approved by the FDA since 1963 as 

a food additive for use as a direct agent to adjust the density ofcitrus 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.2 

Specifications for glycerol ester ofwood 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 ofN 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 ofwood 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 ofFoods, stated: 

Analytical method. A method for the detennination of the amount ofadditive 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.3 

. 

2 Memorandum to Dr. Leo Friedman, Director, Division of Toxicology, through Dr. H. Blumenthal, Chief, Petitions 
Review Board, Division ofToxicology, Re Glycerol ester of wood rosin as a density adjuster for citrus oils, CFR 
121.1084, FAP 85, November 23, 1970 (Attachment 3). ",,,,,' . 
3 Memorandum to OIC, FA, from M.P. Moms. Division of Food, re: Final evaluation ofFAP #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 Cbntrol Branch, 
the Agency similarly stated: 

Division of Food concurs that the additive accomplishes its intended effect, which 
is to adjust the densities ofcitrus oils. Because its use is essentially self limiting, 
no analytical method is required.4 

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 ofwood rosin. 

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

Equivalence of glycerol esters ofwood 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 ofsource materials; and (3)'" 

analytical profiles that show the two materials to be comparable chemically. ,The glycerol ester 

ofwood Tosin is' currently approved by the FDA as a food additive for use in adjusting the 
density ofcitrus oils in the preparation ofbeverages at levels of up to 100 ppm in the finished 
beverage. This approved use for the glycerol ester ofwood 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 (pAP 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, 

4 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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DREW, 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 ofesters 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 ofesters of gum rosin 

as a food additive in chewing gum over the past several decades; (2) their history ofsafe 

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 ofrosin derivatives as components ofchewing gum base." The 

Agency concluded that the esters ofgum 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 ofgum 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 ofthe petition, 
the FDA observed the following: 

Since the proposed glycerol ester ofta11 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.6 

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 ofwood 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 Rosin7 

As noted previously (Section II.A), rosin is a natural product derived from the. 

pine tree, consisting of a complex mixture of so-lubJe 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 ofaged 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 ofpine 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 ofgum 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., 

6 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 ofgum (or wood) rosin. 

000025 
ENVIRON20 



GRAS Notification 
June 24, 2002 

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 C20 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 ofdouble bonds or the configuration of the three carbons at the C-13 

location (Soltes and ZinkeI 1989). In addition, the various resin acids within a 

group are structurally closely related. For example, see Figure 3 that shows th~ 

chemical structures of common resin acids of the abietane group, which 

comprises approximately 70% ofboth gum and wood rosins. Wood and gum 

rosins of comparable color usually have similar resin acid compositions (Soltes 

and Zinkel 1989). 

2. Neutral Fraction 

The neutral fraction ofgum or wood rosin is composed ofesters ofresin 

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 CiS or higher 

str3ight-chain acids ofvarious degrees ofunsaturation (Soltes and ZinkeI1989). 

Differences in the neutral fractions of gum and wood rosins are attributable to 

their source and manufacture. Wood rosin contains small quantities ofother 

organic materials present in the solvent extract ofpine 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 Sinteticas compared physical/chemical properti~s, IR and GC spectra of 

Resina 81RE (glycerol ester of gum rosin) and ester gum 8BG; Hercules, Inc. glycerol 

ester of wood rosin product. Physical-chemical properties of typical samples ofboth 

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 

Sinteticas analyzed three samples each ofResina 81RE 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 81RE and ester gum 8BG conducted by Resinas 

Sinteticas 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 2 
Common Resin Acids of the Abietane Class 
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Figure 3 
Basic Structures of the Principal Diterpene Resin Acids 
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TABLE 3 
Typical Percent ComJ osition of the Common Resin Acids in Source Rosins from Various Countries 

Gum Rosins V.S. 
V.S.(a)Resin Acid Me:x:ican(b) Wood Rosin(a)
 

Dihydrodextropimaric
 

Chinese(b) 

NR 0.3 0.17 NR
 
Tetrahydropimaric
 NR 0.56 0.31 NR
 
Pimaric
 4.5 6.70 11.06 7.1
 
Sandarcopimaric
 4.161.3 2.92 2.0
 
Communic
 3.1 NR NR NR
 
Levopimaric
 NR NR1.8 NR 

. Palustric 13.7521.2 13.93 8.2
 
Isooimaric
 17.4 16.02 1.55 15.5
 
Abietic
 43.1423.7 48.44 50.8
 
Dehydroabietic
 8.75.3 11.63 7.9 

19.1 4.96Neoabietic 8.16 4.7 
NR = not reported . 
(a)	 From Soltes and Zinkel (1989) 
(b)	 From Resinas Sinteticas. Analyses of both Mexican and Chinese gum rosins were conducted in the Resinas
 

Sinteticas laboratory in Morelia, Mexico.
 
-

TABLE 4 
Comparison of the Typical Physical/Chemical Properties of Resina 81RE and .Ester Gum 8BGI 

Parameter Resina 81RE Ester Gum 8BG1 

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
0 e (50% limonene) 0.9499 0.9492 

Hercules, Inc. glycerol ester of wood rosro 
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, TABLE 51
 

Percent Composition of Resin Acids in Resina 8IRE and Ester Gum 8BG
 

Peak
 Resin Acid Percent of Total in Percent of Total in 
No.1 

Resina 8IRE 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 9.14%Conununic 10.72% 

6 Levopimaric
 

7
 7.87%Pa1ustric 5.59% , 
10.81%Isopimaric 14.97%8 

" 

Abietic 19.56%9 19.46% 

10 27.01%Dehydroabietic 34.59% 

11 1.92%Neoabietic 0.55% 

Total 96.12% 98.15% 

. I Values presented in this table are average of three samples 

2 Peak number corresponds to the peaks as identified on GC chromatograms 
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VI.	 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 European . 

Association of the Chewing Gum Industry (EACGI) (1996). 

ENVIRON's online searches of the toxic.ological and medical literature included 

the key words "gum rosin," "wood rosin," as well as specific rosin derivatives. Because 

glycerol esters of gum and wood rosin are essentially equivalent, 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 FAOIWHO 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 ofwood 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 8BG8 under two treatment regimes: (1) for 24 hours at dietary 

concentrations 0(7,000 or 28,000 mglkg diet, or (2) for 10 days at concentrations of 

14,000 or 28,000 mglkg diet (Blair 1995, as cited in JECFA 1996b). After a 24-hour . 

dietary intake, most of the ingestedgum 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 mglkg level was 95%. After 10 days of intake, recoveries of the 

gum in the fecal material were about 102% and 91 % at the 14,000 and 28,000 mglkg 

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}4C]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·5 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 

trr.ine 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 chrom.atography 
(HPLC) of fecal extracts indicated that a very small percentage of the administered 14C_ 

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 14C-ester gum in the bile and that all of the radioactiVIty eluted at the 

approximate void volume of the column, indicating the presence ofhydrolyzed 

components. The amount ofradioactivity in the blood at up to 24 hours accounted for 

~0.1 % of the administered dose, while the radioactivity in livers conected 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 14C-ester gum were absorbed, and that 14C-ester 

gum undergoes little hydrolysis or degradation in the gastrointestinal tract. 
In vitro (Tsu-Han Lin,1996, as cited in JECFA 1996b), [1,3}4C]glycerol ester 

gum 8BG incubated with human fecal extract, simulated gastric fluid, or sterile water (as 

a negative 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 NACGMlEACGI summarized the.".: 

results of two 90-day toxicity studies ofglycerol ester of gum rosin. The 

study results as reported by the NACGMlEACGI (1996) are as follows: 

Two subchronic toxicity studies were conducted in 1989 in which . 

rats were fed glycerol ester of gurtl 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-test9 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 ofwood rosin, was 

evaluated in a 13-week dietary toxicity study in Fischer 344 rats (Blair 

1991, 1992, as cited in JECFA 1996a). Groups ofrats (20 per sex) were 

fed a diet containing ester gum 8BG at dose levels of 0, 625, 1,250 or 

2,500 mglkg/day.l0 Investigators reported no mortality during the study 

and no changes in appearance, behavior, ophthalmoscopic examinations, 

9 The primary study reports were considered to be confidential business information and therefore were not available 
for review by ENVIRON. 
10 These dose levels are comparable to dietary levels ranging from approximately 1% to 5%. assuming a rat body 
weight cif0.35 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 tFeatment. 

Slight, but significant, decreases in body-weight gain were noted in female 

rats at 1,250 and 2,500 mglkg/day during the last weeks ofthe 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 mglkglday. 

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, TAl 00, 

TA1535, TA1S37 and TA1538 (Ames assay) both with and without microsomal 

activation using a rat liver S-9 fraction (Ishidate et aI. 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 a1. 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: 

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

• 2-year oral toxicity study in the rat at dietary levels of0.05 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: 

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

•	 2~year oral toxicity study in the rat at dietary levels ranging from 0.05 to 1%; 

and 

•	 2~year oral toxicity study in the dog at dietary levels of0.05 and 1%. 

Glycerol ester ofwood rosin (i.e., ester gum 80): 

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

The experimental animal studies ofthese 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 data 
r 

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 ofgum 

rosin, but rather were employed as confinnatory 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 (lO/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 ofany 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 h~ 

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 LDso values for the mouse, rat, and guinea pig were 

reported to be 4,100, 8,400, and 4,100 mg/kg, respectively (Hercules, Inc. 

1974, as cited in JECFA 1996a). 

In the 90-day study, Sprague-Dawley rats (lO/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 mglkg/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 ofthe 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 (3D/sex/group) were fed 

dietary levels 0[0, 0.05, 0.2 or 1% rosin for 24 months (equivalent to 0, 

24,88 or 434 mglkg/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 

mglkg/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 8nll at dietary levels 0[0, 0.01, 0.05, 0.2, 1.0, or 5.0% (equivalent to 

0,6,31, 120,630 or 2,660 mglkglday (Kay 1960c; JECFA 1996a). No 

mortality occurred among treated or control animals, and there were no 

significant effects on body weight, food intake, hematology, 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 ofwood rosia 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 mglkg/day) was the NOAEL. 

I 

000038 
ENVIRON33 



GRAS Notification 
June 24, 2002 

d) Discussion 

In general, the toxicity of gum arid 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 ofwood rosin as a de~ity' 

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 ... ,,12 

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 ofrosin, 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; Giifvert 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; Giifvert et al. 1994; Hausen et al. 1989; and Farm 1997). Induction of 

II 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 ofglycerol 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 

PROJE~TED INTAKES OF GLYCEROL ESTER OF GUM ROSIN FROM THE 
INTENDED USE IN CITRUS BEVERAGES 

A. Introduction 

This attachment summarizes ENVIRON International Corporation's analyses of the 

projected intakes of glycerol ester ofgum 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 dat.a " 

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 

h9useholds 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). AU-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 ofglycerol 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 CSFD Assumed to Contain Glycerol Ester of Gum 
Rosin 

Food Code Food Name 
Q?.:1~l(){l() r::lrnnn::ltpr! Tni!"/'! nrinlr N!':::lq tn Tvn.. nf Tnil'P 

92432000 Carbonated Citrus Juice Drink 

92510910 Grapefruit Juice Drink 

Lemonade, Frozen Concentrate, Not Reconstituted 92511000 

92511010 Lemonade 

Lemon-Limeade 
Limeade 

Orange Juice Drink 
Orange-Mango Juice Drink 

Orange Drink (include Orange Ade, Yaba Daba Dew) 

92511020 
92511110 

92511190 

92511200 

92511220 

92511230 Orange-Apricot Juice Drink d 

Orange-Lemon Drink 

Citrus Fruit Juice Drink (Incl. 5-Alive) 

92511240 

92511250 
92511260 Orange-Cranberry Juice Drink 
92511270 Orange-Peach Juice Drink 

Orange-Grape-Banana Juice Drink 92511280 

92511350 Orange-Raspberry Juice Drink 

92520910 Lemonade, Low Calorie 

Citrus Drink wNitamin C Added 92530410 

92530810 Grapefruit Juice Drin.k wNitamin C Added 
92530910 Lemonade wNitamin C Added 

92531010 Orange Drink & Orangeade wNitamin C Added 

92531020 Orange Breakfast Drink, From Frozen Concentrate 
92531030 Orange Breakfast Drink 

Pineapple-Grapefruit Juice Drink wNit C Added 92531110 
92531120 . Pineapple-Orange Juice Drink wNitamin C Added 

92531150 Pineapple-Orange-Grapefruit Juice Drink wNitamin C 

92541020 Lemonade-Flavored Drink, From Powder, w/Sugar & Vit C 

92541040 Lemonade-Flavored Drink, From Powder, Lo Cal, wNit C 

92550300 Grapefruit Juice Drink, Low Calorie, wNitamin C 

92551600 Citrus Juice Drink, Low Calorie 
92552050 Orange Breakfast Drink, Low Calorie 

92552100 Orange-Cranberry Juice Drink, Low Cal, wNit 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 
90th percentile consumer of citrus beverages and intakes expressed on a per capita basis are 
shown in Table B. 

TABLE 'B. 
Estimated Intake of Glvcerol Ester of Gum Rosin Associated with its Intended Use in Citrus Beverae:es 

Ae:e Group 
Eating 

Occasion 

Intake for 
Mean User 
(mglday) 

Intake for 90tb 

Percentile User 
(mglday) 

Mean Intake 
per Capita 
(mglday) 

% Consumer 
Days 

Total Population per day 43.3 75.0 2.5 5.89 

Females per day 38.8 62.3 2.2 5.69 

Males per day 47.5 94.0 2.9 6.09 
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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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ad~~uat~ t~~colo:ical stud!c~ at ~~ltabl~ diet~rj IGYel~.
 

R.ec()::;r.t~r.d~tions I-
(1)	 ~sC!d on a. ino-e:!£aet' 1OV'C! of 11" it is \,rc'l~Q:-;cd t~£':~t C:7. l~l.l!i:r. (b) 

be modified to r~d "It ia used to Grlj~t. tl"le .:!c.-nsi t.y of c~ trus aile 
u::ed in p-rcpar\1tici1 of bcvernt;as in A~ 4lDOU:Lt J:Ct toexceUi! LOu vr:m of 
th<l fin1stled pr~uct.tt 

J 

(2)	 DFCf sW.11d ecncur t1:3t a ma......i~ permit.ted use lewl of lCOp~o of -/ 
Ilye~:t eater of \JOOilrosin in soft <irl.cl:, '~ld result in :.:n aver.1gc 
~cted use lc~l lD !L1. $oit drinks at 63 &o"pala' 

(3)	 If 1".igber u.se 'lGnIs aTe requested tliau adE:(.ju4te tc~_icolo.~ical ztmlit:s 
including reprouaction stuJies,'at a =uit~~lc dietary level b~ su~itt~d. 

s. I. Shi~Ot ~b.O. 000054
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t-!ove~cr 13. 197:) 

II 'IC1j"cc=·:.1 ,=str::r (~f \"-o~v.1 ro:d.ll ~s 3 den:sirl adjustor lor ~it':1is oils
 

I :C.F',:~ 121.3.0e4; fAF 85)'
 

I 
TOl 'Dr. Leo ~r1~~~;.·;.r~t. D·1r:;c.t~=j 

01visic~ of To~dcolot7 {~-l~~).\ 
. 1 

I 'I'I.G,U~ J.h:'. Po.	 !lltr:::cnth;.1t. Clli~t!.\ 
.retit1~l-..:l.S !te'd~\.1 Lt'a.T1c!" <~i-tl\a) . '/

I	 'Vivh:icll of 'I·(;~:i~o!.ocy 

.:I

,i
 
,"I CFR 121.10S.tJ, st.:ltes that th'2 c1yccrol astc.r of ~1CQa rosin o.:J.1 te used to
 

a.djust t:"l(! tl~~;ji~ of ci~~ oil:: used in the prepar~tion. of twvcr.:~es.
 
Tl.e1:'~ ~rQ no l:u:l! tz <:on t.il:} G..~tm.t3 to be w:~d. Tire ori€jili,;ll r;otic~ of"
 
Filinz cE Pet1t1on (Js~~~ry ~6t 19t3; 23 11t 727)~ injle~te~ a p~opoa~d

I 
us~ ltn-~l Q..t GO ppm in :5t111 ;mel ca-rt;on.a.ted oove"a.gcu: t Alco=olic ,bevcr4~~s, 

J
I	 

~~ fr~it d~in~. Divis!vn or reed•. in a t~"~~ ~tcd 2-5-63, (f.\P 8S) 
I 

"	 
itlCilte--J 4 t~:r...!.~--:1 U:;JQ l~vi::i of 100 PPI>1.· 

I	 

1:>a,'t,'1 t:alatius to trl~ s~ctl cl the Clycc7:o1 ester of woo, rczin a..'td theI' 
" vood r~:'2.in w{~-;"~ su.c.~itt.::d ~~-il:h I'..\r 269 a:1d ~~:S. The %:0 eff~t levels ':Jera 

.~. -.- --'. . -
'/	 ,et; :.f-i~.

~ 

(90 (1a)~ s tTl~/) ~1.d 0.2'. (2 yr ii tti~jy) te.;paetively (se~ :::-.z.-o of
 
1::. P. t:i~ra <~~ J. !.~.:!..:~:~hli.~) FA2 269 and 33S). These l~'cl~ voold not
 
!'-l'ovic.<a eu£f!ciunt ~~,;;in of .tlucty for the proposed use of the atlditive.
,..I 
TtiC: l:\J;!.';.:) of ApJ:il a, 1;::(;0 ~C!lt:l1ns nn enor relating. to una It.lv<;l.!:. I
 

1 
I heve =p..~v:ll\!&1.t.ed L'lt' dotA s-ul;cl.tted in these p~tit1ODG and cons!:.lor the
 

'uo-cifact' le,,·al 1:t :1 90.,!.;1y a~d7 in rats vitIl ~l:r;:erol e.3tcr of wood
I , ~ . ., ro:;;ii.t to. b4 !>7... a::D.!.1 a t...ro-f:!ar atucll in ~ts :md clogs ,,-"iU. the wod rosin. 
to be lha. .

:1 
I 

In the ~se of g17carcl ester of t-lOo-J t"Os1n~ groups G..~b of 20 'r:lt:i 
equally divi@d by sex lo~o. c.:l1ntnined on dicta containing 0.01, 0.05, 0.2. 
1 an4 5J. of the gl~·ccrol e!t~r of yood rosin• ...-> end the u~~l·1 observet1ons ~1(i'ra rMd.s ~ th rcsp~ct to grv..tn~ food e,e,nsm.~t1o:l:t incidence 
of :nortcl.lt>-,	 :3tnbts of l~tr..1.topoletic an4 ur1n.ary SYS.tf:l!la !.t the conc.lu:d.O:l 
of test. pa~ologic~ studic:, i~1~u1uS Qieroseopie e~~naticn of tissues 
and Qrgmzs of	 GrAiroAla fra:z each of the fin teat. groupo ;;-erc ~dC!.. 'flle 
or1eina1 eY.!11uatioXl (If this petition In.iicatcd that then! Tr-s ~ <Iep-ress.cnt 
e£f~c t QO 3t'ovth 4nC1 food ito~e at the S1., mui tIds :2.prQa~~ to be the. only 

. '. adV'C!.:'~e effect no~c.!. Hc.'t.~vor. 'rc-exac!C:lt.1on of th4 dAta !ndlc:ltes that 
:It t±a 3: lQvtl-l. ~c!Ght gnin in both t:131e and £ecale rau, liliS cq-:lnlto n.-'j" slig;::tly Uettar thAn ,eont-:ols. a1t.ho~ food c.ons~t!on 1n test anims.ls 
at ~d.s 11!v~1 \Ta.:J sl1antl}'. less t:!:.wl eontrou. This c£f~ct Y:JS co::131d~:~d 

. I to bg dua to <1.,. sUchU)" hith~r oil c~c::r~ in' the te.zt diet. The're \143 

I 
I

f
I	 
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-2
------ -. 

In the- c~se of th·:.! \-.'Ocd :L"():Eil1 ( ) ,. tl;t!l 2.-y~,u :tu~i~~ 1;~r3 
rC~!(jr~d, Q!2~ T:i til rnts, th~ vt!:cr ~·r.U..h dee.·" Ir. tti: C-;lLC c'! r~t~. S 
&~Ui':; ,=:.tC:l cf til rzt.:; {e<;:u.lly d:t:.'it::2. 1:] ,,:,:;::;~)~ ':~r~ slntl-:!.:ied en .Uets 
~ntrli=il~1; 0 (t:.;., test gr~:J?~), or 0.(;5, 0.2 ~d 17. Cor tbQ tOztt oo.ter1al•. 
'1',.... u!:","'l ,··'v.:I~.... ·:..L-'f·("I~ ""'T'""" ,.... "'.-. ~~....~ ...."~~n,.-:- 01-" -_ tol, fo''''1 ......•·• ·."",t'o...~ _ "I." h Ia,.. ......... _.c_ l',.,..l:: • _ r-J.. fi..... - " "'-" _ ~.,v ~.- j w •., ...,,. 1o."J.~ 1. 4 ' ..
... _ _ 

........ f- .. l~foo~. i ~~.:<·_,.c o~ v ,.,...., '" l· ...?>· .. ·.. ~·····i~".··'-tr. "-'1 : '"'\7 ,.,....... ,. ~
 
~ .....,.. "'-1" ".~, .....:..,... 46 .." .. ~·t _ :.. _""~"l ~~-. _.,4 4..1'a.u.:· ~":1"'~"'\.t .... .&.,·,,-'t.l'.~w ' -'¥61'''~.
 

l_ 1"t., ..... l .... 'l~,.,.,.'" "'"0"1'" r.tc.·r.··.·c"'~ .. ::t".f'·Lni;,··.f ·~"·r.!'r .,,, e,.tt~~·· "".fa. "'t 1"J

~ .;,,&, ~ 'w;--"'''' ......._ -_ .._v.. ~ " .w-... .. '"'.~~...I' .,.tt.\.._;- ~, '"'-~'"' ' ........' _ _
..'.MY 

t.2Cntl~ ~ .;,;n4j :\t tb;a tC1:::;!.~.:lt1(..-n of ~1.:l .::; b.dS .:.11 .,:t],!:-r;"ivitl...:; ~nt:s u~re- lr.Jtl)?
"'iQd ~'."':l ~"'l"'''''''''d ........~ rr"'''~ ." ........ r-'''''<' .......! .• ~.,,_.,.,-t ,.... f',...~-. "~",, 1·1 -"" ...,---
~ t a;.... - ..... "-"' ...... lo~t..w I- \oI"'~ ... t~""".a;- Col .......... :... ' _".W'-tor,,;~4._""" ~W' _"'l.'C'~"_';':'t..o .... .t. tJ"' ~..·~"'uu--
lo "~c <o:t: •• ';!f'.i: 'I·... thr: ',t'1""" "! 1 ,,\..... 1.· ~ (..~..,.... ,..~ "'t·,.t.. .. .....ci., ~t '..,o.! tot:" t - d ..\., .. t
 
~ - -- --. ..:..a. ............. ,.~....-".. ... ~_"""''''·'''''_41~ -- "" ~••' .. c.-""J''' ,.~..., .... \,,; 1.6.......
 

at t!:~ 17~ dietc:r.y· l~",·cJ. ~t'C.·,;tlit fc.cJ co~..::ur.·:.tiO:l 3r;~ ~1tiU:-.~t.i~\t1 3h~"""1::d 4 
'1 0 ,.,. e~~~"'''' (··'--.r cf!r. .$o,. _"'''''.3 .... t..~,." 1'" t ~ •• ,,! .....-,.. r~l' ~""'d to "r" ...~ _J." • "'lw""""' L .. r ......,...;. &.'i:.U ••• ".~ J4 .. t.:."... ,~_... ..- I;"'~ ".-; ~:l ... 

tfC!~ht ..; .:.nd cC'r'.sllJ~r~cl u£ d~c~:,:,asc·J 1.rei.!11:.t ::,f -':\pllf:\:(~ i~ fC2~Lest of b·~rt 

in o:tl~e a.n.:! f::n~tes, <S:.ie ~rl i~.cr~:1 ..~e in ~.)~r~tt o~ i.tY~r (~:'!leG .:&:ud fnrr~lcs)i 
G--~ c-....,1't_ •• ~ ~&.......·~,l h'--.!·~ .....:. ....... ,',"" o ........t.. ... ,.. ~ '--'..".~".~1..; ....... - _ w .... ~ .... ""_ ..4. _. ""'-0 '.
 ~v£ ... ........ _~.. " ,'- .. 1 ",,) 16'01 •• - __':'.,,:' ~,.~., ..... ,. i"';~4 ,"' c! &olio
~ __ .... .&..'I.."~ 

.......... h,·,.,"· '!'...... j,';.. l- ""~n" u~'" 1:"''-tr ·-.. 1..·., 'I>; I.,,,.,.'} " ...,.• f."",.. "'"t·-.. ,,,·.. - to -ontrol'"
...-,,"',.... _u....~ ror,. "-'•• _ ~...... ,-.I U __ ow L..f\" ,. .. , \ ..... ,., .... ,.~.IL. ..............""'-t::t "'" "-~"M"~U ~ "".
 

!~14 ac.d !:22:. :1::1, triO; C.~;,:Q cr t1~~ I:,e:.it =~.":!·.::'l (1% !c~:."Ul) •. ~~ boJ7 ?;;cl~~~t 
g?..in \itl:i ~2.0:;~." c.~pa~~.1 to CQ:l~:'~l~, ~~~j ~:-~l ;~~~1:;. I~ tl~~ c·~.ze of fe::::!a. 
r:lt:!,· tha' a-eeren2cd ,;~.t~!.,t ~~~r 'be ciuc: t~ $ ti~;~.tl7 :..:(.~e~ns~u feed 1ut~~l--~ 
(S7~O~ f~1: "Y~e~ 1..52, ::'."f:: cO~;~7:ed to :-:·':'i.:tr.~ i ::~~h:~_c c·r: 6l:tf} or 6Hl1(;). ' Thea 
Y~r1u ti:m. in o-rZ-an ';iciC:tt ~'l~S ::o:o~t ;:-:ur~;~ ;' t ~ht: t:'. ! ,,;,vt;ll ~~-.i 0.1 tJ::.c-u:;u tho 
,.... ~ ..'n ~.....,!'"J" '-l""',Jo ",,,,.,~,,,.,. AtZ 11"""· nt "1'·' 1-: i ~,\.".l (:':-"""J,-jO, ... ) ...,.' •..0- .. ·• ..¥"~"'I U~'o,:." "trw :"'.... _ ..~~• ..,.. -..... ............ ,....... .. ~.' ~.'" fI ..-.~ , ..... .. lit.... _~ J -..u..o..... ~ ."' .....UIiiJ
 

(calc) ';;!~i.td 5~ d1!l:~rC"t:~s from ;cnt':'c: o t:-l~ '-~l:': :.-:/b~.nin \.~~~t~.r.:ldos 

~Q e;;'~1,arable tl'.l centt-ols ~d Ghot...c;~ :':10 ;>.L;,j:..:.n;~~.;.1.0 \1ifr::~~.::.c:es uh~~ 

ctci'~'::ld 111th e.cntrols. Furthor. nOM.::l -;)i. ':;i.i.:,"o':) ::.{,:;"i: ~flii.jht ...·I4-:i.ttiot;.S 
in t.hc 0:;;'>13 ~ore rel~ted to =7 h15~:)lc~'::'c. c..':.:.tr.;::..:, nor ....l~S Cw.~ .tny 
~~~~~d rcl~teu trencl. 

In t!t'~ t"...:lSCS of tnt:! co;.; ~tut1y. s;rt'ltJ~).s each oi ::. uo;";.;.; (3 ijf OD;ch see"t), were 
aain~incQ on diets c.eIlt:rl.nint O.O~ ::\nJ 11.. n~ , .md o:l~ srouC' 
of 12 ~ves (6" of '!~c.h :;..ex) \.~ wU,l1tai!:.ll!d .(u'r c~·rit'Z'Qli3. L'Uxi~3 the east 
p.e:ipd :;.rQ'".1th~ feed· C:(Jl:~tt=Qt!on. f.uc1deuCoC! ~! ~A"1.·t::Htr A.~d rc:!ctt"!13 ~re 

8tudi~+ Livar and klcln~ "":lb. and " c:::':".?l~t~ ~"""'Ul1y Qf blood ~d ur1uc 
wa~ al~o 134ce. At ter:'liuatio~ of th-a $·tu<Jy ~~rCS3 .~~d ~crvJc.opf.c. y~tI~ology 
1-'U.S c::l.Tried out. In tI?a iJrC'!l!oua. ev21usti~ \.t1.:l on':':r cff~cts repQrted at 
the L~ lcv:tl t;or03· iel<lt:!d tl) ot'~ ue!r;ht :.-.~ti-.)~, ~:?cei£.te=-.l17 to s11Cbt 
ir..crci.~ees in l!~er nud ldcbQy" and a. docr~;.lse ~.:.1 t4'r.':'::::l ,:;~.f.,I}:~t when c~ared 
to rcsi'cetivG centrol:.,. llo'>2verJ! althouzh a eC'l'wi~.:::atioi1 ~f the I!'.ean 
V.11u~s 3IY !r..d!catc sH.Zht diffo.rcnc~s.. ctlnjJiJ~~r.~i"u of the su.nd3ra 
c!Gvi:lt1or..& reported,. st.ov that tI:~rc is. suffl'::1-1;'!.t l,·:;.riitl:li:'u to indlc.ate 
th.1t tl:.i:J is ~ct a sicnific.:r.t 9robl~,. n01~UU on tl:~~~ .~ot":~i.dcrat1ons. ~ 
tb~ no-eff'ect level for r~o<1 'toain in .' tIr'''r~ar !eoci~ Gbu7 ",--1 t.h rAts .,../'. 
~~~~ . 
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b:.~ic i:O:; i.lls th~ 
a t~t~·erfectU 

~I 

(;:1 tt~ b~s1s of a lOO-iold !:.e~;in of saf~t7. tbi5 trot~ld ~"~'lfilte ~o 100 
ppm r.;,i ~b.! diet.. It 1.s estk,~t~d 't:h~t \iJe i.n ~ad~Jinz ,w.lld nCCC1.:!lt fOl· :"J 

)S ;l'r-l. ;jSiu;.c t1;.~ ~':i::r~! estittlt~d i:ltAke I.)f ~.oit m:iu..!t j.~ 1.5 1:~tt'!'3. , 
. - ·tI:i.s '\:;;uld p~~"d t - .. <eo~ lev\"..... ~l"' .. ._~. u ,,-- ..1. ')c"':.... 1._'1.~r ....... ,.""... _ of ":"'I""~o'~~'''''l:nly~" ~'5 'r"'l'"\i; 1:.1. ,........	 - ,"i:"'~"'.
 

{flJ? O~S Ja.~. 22. 19t;O}, :stft..t~ t!va: tba. f1ttat1ze o.~ Gl}"c::~:rl Atl,,-tat.a in
 
t.h~ fiui:zhed bc\·er.:-..~;.:! loti 30 to 60 i'&".:!. flo'~v(:r ~ iJ'J re:.~tl::'~1: ;A to lora;:;.c-e of
 
up to 100 l"~~:l. (6 ?rC~\t~bl:r,. t4~c l~tt;r s:e~u~Gt J.~ t.o G~'ll~te p:\..~;;1e.w.3
 
.... -1. r:' ~t -.: ..~ l ..~ to in'· - ..,t ..r ... ·"! ~~.. "'''''''-'-1''''''' '.l",..,." ··""... t ; ..~.:~ ... ~;"e
~'- u c ~_.-	 ~ -- - &,;:,a ,1J _.. t.=. ..)_ ;..~ . 

nddi lion of ~..~ ndG~. tivo to l.:.h~ :oft (Jr1:':.k. Sit'~ca iii. in :t ::~~~ ~;tc.1 
rf;cn!:lry s.• l~--62. iIv.U.e~~:! th:.:t o:-rlin:.rily t!:3 c.~:;:>3cted. u~e IG"'cl tI:t~J. boa 
GO p~_ there -;.'Ould bo no G'bj~~ctio:'1 to pe:'I!iittir~~ t\ n::.:-r~::..:l u~c; 1.,~vcl of
 
lCO Pro. HO·rlever.. si't:!c:c it 1:: pos~!Lle ~11~t the ~lyecrol c~t~l: of,'\-;o01
 
rOS:!l1.3 1s used at tZJe.h b1r;hcr la.....~b t!101U in t~c ~)rG1t-Osal (~ rC;:C:l t FA:.!" 
rel~til~S to ~17eer::Jl c::tcr of t:al oil. !r.«lic~t.c.d. l!;vels for A d~-;.il.:.r 
purp~se could r~!!za £rom 1€-0-320 p~) J it is ~clf.::.~ndc':: t.hat th·:! r~Guln

tiOD b~ a.m.cr~c~ to in.!:b:da !.'.11 up;:=r licit em. the lC'''QJ. oj;- usc of r.l~7cc::Ql
 

est~r \)f ...~od rosin. i.e. ~ 10'J pr.e.lf the peU~:.ion.~: 'tOQCf;:~l:..il '.!;;= a.t. " 
hir:.~I~r l~\rol.s J becnusc of t1.o hiZh 1nt.tJ:c of th~ produ~t!;; <;:out::.i:"4i!i~ t~-.i~ 
A~di~iV~t ~~ rcc~~d ~~ petitio~3r s~t=it ~ep~~ciuctl~~ st~~i~~ ~U~
 

ad~quate to:~eolo~ic~l &tu~!c~.at sultabl~ diet~~ IGYel~.
 

R.eC(~-:!r.d3tion!! I . 
(1)	 ~9C!d em a i'no-6!faet' lave! of 11., it is \,rC'.t~o~c.d t;~I~t c:r:. l;;l.lfi::' {b} 

be modified to read "It is used to ~j~t. the t10nsi ty of c~ tl"\l3 011£ 
u~ed in ~rapar.::lt1.ci1 of bcvern;;3s in a~ ClDOmlt ::ct to exceud LOO vpm of 
thG fi~1;b.ed prCi'lut:t••t· 

(2)	 DPCT shoald concur t1:3t a tw:1~ permitt~ use lewl of 100 p~o of 'J
J 

glycerol ester of wood :-os1n. in soft <iricl:, ~ld result in en aver'·l~o:i 

~teiJ use lowl iB !l.l soft dr1J:k.s Llt 63 ~pm.' 

(3)	 U higher u.se"lC!V'a!s a-re requested than a.de"iu4ta te,dcological stn~it:a 
b:c.luding reprotluc.tion studies., at a ~uitz.!>lc dietary leve! be sub::itt~d.. 

s. I. Shl~o. ~b.O.
 

rrrl~f.II (nF-14S)
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January 14 J 1971i"I BF-117 

Additional evaluation of FAP <35. G1yccrol ester of wood rosin (GEtm.)
 
Fritzsche
 
Mr. Schaefer, uRPC (l~F-320)
 

lJI'tPRE :la5 as~ed for FAPEB concurrence that a maximum use level of 100 i'prc 
of GC.k'R i.e. soft driu...s ~...ould result in all a:verag~ expected use level in 
all soft drinks at 65 ppm (see memo 11/23/70). 

If a person drank ouly citrus beverage ccntaining dl~ maximum level of 
GEi'1R, tncn naturally. na '.mule consume 100 ppm of GEWR. However, GEWR 
is used only iu citrus flavored oeverages. The proposed maximum permitted 
use level of GEWlt is 100 ppm; based on tlle fact that only a portion of ell 
be~erages consuCled are citrurJ flavored and if one assumes that this would 

... - 110t exceed 65% of all :loft drinl:;s, then the averaSe expected use level ill 
all soft drinks would not exceed 65 ppm. The 65% is certain~y very exag
~rated~ for the citrus flavored beverages to arrive at an average con
sumption expectancy. 

I
I called Hr. Harry Korab, of Soft Driuk ~octle3:'s Assoc. He states-that1-' 6Ui.: of all ~oft drinks are cola beverages J 15~t. are 7-Up type be~rsges (do

I 
uot use GEWR) and onl~ lO-15~ of all beverages sold use GEWR, G~~O~ ~ 
avo to adjust density of til;:l cit1='US oils. From these figures then, theI -average would. come out to 15 ppm rath~r than 65 ppm. 

.., - ..I'. ._- -, . '. ~. .,. 

, ~ H. ProcUazk.a: 01 
I 
I 

I 
cc cl:'-148
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p.3 
Jun	 21 02 03:01p T R CHEMICALS INC 

915 851	 2961
UNITED STATES COVERNMEr-:T 

Memoran'dum
 
TO ole,	 FA DATE: February 5, 1963 

FROM Division	 of Food FAP t~8S AF 2-241 

StJSJECT:	 Final evaluation of FAP 1/85. Use of glyceryl abietate in cit.rus 
oils for beverages. H. Kohnstamm & Company. 

This peti tion has been reviewed with regard to Sec tion 121. 51 (c) 
A, 5, C and D of the food additive regulations. The rec;uirements 
in these areas have been met, ,and we therefore recommend Lhat a 
regulation issue if the Division of. Pharmacolo,gy ~las 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 pro~osed 

is satisfactory. 

5. Amount and purpose. The additive is added to citrus oils 
.in order to adjus t their densities. Oils with adjusted ,densities 
do not • £ 6 ae ,... rise to surface as rapidly as the untreated 
oils. Wfterl-these treated oils are used as flavo,ring oilS for soda 
water beverages they mat~~9ntribute up to 100 ppm of additive to 
the beverage. Ordin~r~li~' the concentration of the additive in 
the beverage will b~'appioximately 60 ppm. 

~A "	 • ...~~.	 . 
c. tntended'effect. The intended effect has been demonstrate, 

,..:.~",. 

D:. Analytical method. A method for the determination of the 
amount of additive in beverages is not available. ~owever, the 
pt'opo~ed use of the additive is "self-limiting. n and we do not 
think a method is required at this time.' 

M.P.	 Morris 
MPMor~~sl	 2/5/63
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UNITED STATES GOVERNMENT 

Memorandum 
TO COHMISSIONEIl OF F400 ~S 
FROM	 Frederick A. Cassidy 

Pood Additive Petitions Concrol Branch 

SUBJE.CT:	 Glyceryl Abietate 
Pood Additive Put1tion No. 8S 

,.• 
This order represe4ts one of the early petitions. 

,H. Kohnstamm & Co., Inc.
 
161 Ave. of the Americas
 
New York 13, N.Y.
 
(AP 2-214) (rAP 85)
 

DATE: April 18,' 1963 / 

BRIEFING	 MEMORANDUM 

'O"~ " 

wqtle'received aD, February 3, 1961, it was not filed until January 26, 1963. The delay was 
occasioned by the Deed to review data which vas then being compiled. 

• 
~ 

Data has been reviewed, and this use of gly~eryl abietate in citrus oils 
for beverage flavoring haa been established as safe to the satisfaction 

•
~ 

of Division of Pharmacology. No tolerance is imposed because ithe u'se is
t essentially self limiting. I 

Division	 of Pood concurs that the additive accomplishes itsiDtended ~ffect,t which is to adjust the densities of citrus,oi;s. Because ita use i8
 
t esscncially self limiting. DO analytical method

,-'" 
is required.
 

. /~~~
 

Recommendacion·. ,..~., '>
•	 /" ........>
 
,.-~ 

..... '~"',
We recommend that the attached ord~:be- signed and published.

\. ...-.-....I'•
•	 

, 

•	
~ 

APPROVED: 

•

'.••
••	 :1E. T. WUlfSb:rg 

Foc» SAG-eX J= Off~er 
Pood Additive Petitions Control Branch 

I.'.
•

,~ .........'",Attachmentt	 .!..~'

{
-,.-....,

ro- "- 11' ...... ~~ 
~;~I 	 .......:..,
 
.~~ 

~ .. 

..••..	 OOOOI.PJv 

... 

.~ 
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FOOD Ar.'D·DRUC ADMINlS'l'ltAnON 
! 

" 

~~/femorandum 
• 
• 

Petitions Control Branch (5C-13) DATE: Hay 19, 1969 ' 

Drs. K. P. Misra ii"'J .'Mc:UI-QS!11in
 
~ROM Diyision of Pharmacology and Toxicology
 
~ Petitions Review Branch (5C-970)
, 

tUBJECT ;	 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 80-8SoC, and a color of N or paler as an ,alternate substitute


• for glycerol estel') of gum (or wood) rosin. .<. ".•
 .~-.... ..' .'.. 
",•

FOOD ADDITIVE PETITION NO. 9A-2402 American Cyanamid Company•	 (Evaluation of 3-31-69 submission) Wayne'; New Jf!rse, 07470,. 
(AF 14-731) 

:, , Regulation 121.1059 presentl}' 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 Gster will be used in the same lDj!nner• and amount as the pce~ently regulated rosin esters derived from gum or

• wood.	 ,,~...,, ,	 .~~~ 

, ~he Division oflood Chemistry and ~eCh~logy (SC-470) ob~erves (5C-470' 
meIDo to Petitions Control Branch (SC~) of May 1, 1969) that the IR 

/ ",~, 

spectra of the glycerol ester of tall...·oil rosin and glycerol ester of
 , wood rosin are almost identical._~ difference in so;ftening points could
 
be traced to differences observeaJpetween Hercules method of assay of
 

• softening point and that of the' standard ASTM ring' and ball point method. 
'SC-470	 seeks additional details about the antioxidant that is used as a
 

stabilizer fo~ this rosin ester •
 
. . 

The petition contains an acute oral LDSO data and it is greater than• " . 
10 gm/kgm in rat, when given as a 101 corn oil dispersion. 

•, Since the proposed glycerol ester of tall oil rosin is essentially identical 
in IR spectra J with glycer%-ester of wood rosiD and this leads 8C-470 to 

• 
, suggest that both esters'~D~d'have essentially similar chemical and physical
 

properties, we. would, i~~tBXt with the toxicity data that we have in
 
FAP nos. 269 and 336, '=~r that both esters would have essentially similar
 
tOXicological bchavior':q' well.	 (t 

~ 
r"""",,__t	 ~

•	 
.-~ 
'-.......)
 

• 

) 
000063 

J
•

PCB•
, MAY 29 1969• 

~~u:-::O~U~C::-:T-:-' O~N~P.~o::-G~.~~"'-:';;:""'"• "'Ell' (LIM/NATE WASTE	 I 

~ 
• • 
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HAy 19, 1969 -2FAP No. 9A-2402 

.'CONCLUSION: 

Since SC-470 can observe that glycerol ester of taLL oil rosins are essen
tially identical inpJ:1ysical and ehemica,f properties with those. of glycerol 
ester of gum rosin, we are inclined to concur that both wi~l. have similar 
toxico log1.ca1 lffitiracter. thus, if the regu1a.tiou would deiete the use of 
antioxidant, and insert, Hpurified by steam stripping" .W8 Would find the 
proposal safe and suitable for 'regulation. The basis ':0£ .Safei:y ~ould be 
our prior eva luscions on the safety of rosins. '~.:.::.;.. 

IN!T:RBlumenthal 

cc: SC-~70 .......
 
~.~~~ ....SC-470 

... ..FAP No. 9A-2402 
L"" ~':'I:'J'. Q

FAP Nos. 269 & 336 -~ 

lQIMisra/JMc.Laughlin:dps 5-19-69 

-... 
000064 
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