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lysts, flocculents, and filter aids, etc.) : 
substances used as manufacturing aids 
to enhance the appeal or utility of a 
food or food component.

(23) “Propellants, aerating agents, 
and gasses” : chemically inert gasses used 
to supply force to expel a product or used 
to reduce the amount of oxygen in con­
tact with the food in packaging processes.

(24) “Séquestrants”  ̂substances which 
combine with polyvalent metal ions to 
form a soluble metal complex, to improve 
the quality and stability of products.

(25) “Solvents and vehicles” : sub­
stances used to extract or dissolve an­
other substance.

(26) “ Stabilizers and thickeners” (in­
cluding suspending and bodying agents, 
setting agents, jelling agents, and bulk­
ing agents, etc.) : substances used to 
produce viscous solutions or dispersions, 
to impart body, improve consistency, or 
stabilize emulsification.

(27) “ Surface—active agents” (other- 
than emulsifiers, but including solubiliz­
ing agents, dispersants, detergents, wet­
ting agents, rehydration enhancers, 
whipping agents, foaming agents, and 
defoaming agents, etc.) : substances used 
to modify surface properties of food 
components for a variety of effects.

(28) “Surface—finishing agents” (in­
cluding glazes, polishes, waxes, and pro­
tective coatings) : substances used to in­
crease palatability, preserve gloss, and 
inhibit discoloration of foods.

(29) “ Sweeteners” : substances used to 
sweeten the taste of food.

(30) “ Synergists” rsubstances used to 
act or react with another food ingredient 
to produce a total effect different or 
greater than the sum of the individual 
effects.

(31) “Texturizers” : substances which 
affect the appearance or feel of the com­
position of a food.

Interested persons may, on or before 
October 24, 1973, file with the Hearing 
Clerk, Pood and Drug Administration, 
Room 6-88, 5600 Fishers Lane, Rockville, 
Mn 20852, written comments (preferably 
in quintuplicate) regarding this proposal. 
Comments may be accompanied by a 
memorandum or brief in support thereof. 
Received comments may be seen in the 
above office during working hours, Mon­
day through Friday.

Dated: July 19, 1973.
A. M. Schmidt,

Commissioner o f Food and Drugs.
[FR Doc.73-15217 Filed 7-25-73;8:45 am]

[2 1  CFR Part 121 ]  
M ANNITOL AND SORBITOL

Affirmation of GRAS Status of Direct 
Human Food Ingredients

The Food and Drug Administration is 
conducting a comprehensive study of di­
rect human food ingredients classified 
as generally recognized as safe (GRAS) 
or subject to a prior sanction. Pursuant 
to this review, the safety of mannitol and 
sorbitol has been evaluated. In accord­
ance with the provisions of § 121.40, the 
Commissioner of Food and Drugs pro­

poses to affirm the GRAS status of these 
two ingredients.

Mannitol (1,2,3,4,5,6-hexanehexol) and 
its sterioisomer sorbitol are both solid 
hexahydric alcohols prepared commer­
cially by catalytic reduction of glucose. 
Both occur naturally in small amounts in 
a variety of foods. Mannitol is found in 
olives, beets, celery and in the exudate of 
certain trees. Sorbitol is a normal con­
stituent of such fruits as cherries, plums, 
pears, apples, and many berries.

Mannitol and sorbitol were listed in 
§ 121.101(d) (2) as GRAS for use in spe­
cial dietary foods at a maximum of 5 
percent and 7 percent respectively in the 
Federal R egister of January 31,1961 (26 
FR 938). Subsequently, food additive 
regulations were published for mannitol 
under § 121.1115 in the Federal R egister 
of August 9, 1961 (28 FR 1540) and for 
sorbitol under § 121.1053 in the Federal 
R egister of February 19, 1963 (26 FR 
7127) to provide for other uses of these 
substances, with levels for use being re­
stricted only to the amount reasonably 
required to accomplish the intended ef­
fect.

Mannitol and Sorbitol have been the 
subject of a search of the published scien­
tific literature from 1920 to the present. 
The parameters used in the search were 
chosen to discover any articles that con­
sidered (1) chemical toxicity, (2) occu­
pational hazards, (3) metabolism, (4) 
reaction products, (5) degradation prod­
ucts, (6) reported carcinogenicity, tera­
togenicity, or mutagenicity, (7) dose 
sponse, (8) reproductive effects, (9) 
histology, (10) embryology, (11) behav­
ioral effects, (12) detection methodology 
and (13) processing. A total of 968 ab­
stracts on mannitol were reviewed and 
11 particularly pertinent reports from 
the literature survey have been sum­
marized in a Scientific Literature Review. 
A total of 870 abstracts on sorbitol were* 
reviewed and 26 particularly pertinent 
reports from the literature survey have 
been summarized in a Scientific Litera­
ture Review.

A representative cross-section of food 
manufacturers was surveyed to deter­
mine the specific foods in which these 
substances were used and at what levels. 
Available surveys of consumer consump­
tion were obtained and combined with 
the production information to obtain an 
estimate of the consumer exposure to 
mannitol and sorbitol. The total manni­
tol used in food in 1970 is reported to be 
about 90 times that used in 1960. The 
total sorbitol used in food in 1970 is 
reported to be about seven times that 
used in food in 1960.

The Scientific Literature Review 
shows, among other studies, the follow­
ing information as summarized in the re­
port of the Select Committee on GRAS 
Substances:

Mannitol is absorbed from the gastroin­
testinal tract of animals and man, and does 
not accumulate in the organism; it is par­
tially metabolized and partly excreted in the 
urine. There is evidence- that the intestinal 
flora may convert mannitol to more readily 
utilized substances and this transformation 
may influence the reported amount of manni­
tol absorbed and metabolized by the liver. A

wide variety of microorganisms and fungi 
convert mannitol to sugars and other carbo­
hydrate fragments.

The absorption of mannitol in a 50 cm 
segment of the proximal small intestine, in 
children varying in age from 8 months to 
4 years, has been reported. The mannitol was 
perfused in an isotonic solution in concen­
trations varying from 50 to 150 millimoles per 
liter. From 9 to 18 percent of the mannitol 
was found to be absorbed.

A more extensive study in 16 human adult 
volunteers, ranging in age from 20 to 66, re­
vealed that, in the oral dosage range of 40 
to 100 g, 65 percent of the ingested mannitol 
was absorbed. Of the absorbed mannitol, 
about a third was excreted intact in the urine 
and the remainder was oxidized to carbon 
dioxide. Excretion was virtually complete by 
four days, with about 91 percent excreted 
within the first day.

In experiments where 25 g of mannitol were 
fed to normal men, little evidence was found 
that the substance was utilized, as measured 
by blood sugar levels or respiratory quotients. 
The thrfeshold laxative dose was found to 
be between 10 and 20 g of mannitol as com­
pared with 50 g of sorbitol.

There are no reported long-term animal 
feeding studies (extending for more than 
half of the life span of the species) on man­
nitol. Relevant short-term animal studies 
and studies on man are summarized below.

The oral L D bo for the mouse is reported to 
be 22 g per kg, and for the rat to be 17.3 g 
per kg. The minimum lethal dose for the rat 
is reported to be greater than 13 g per kg.

In rats and monkeys fed mannitol (5 per­
cent of the rat diet, and 3 g daily to mon­
keys) no significant chronic toxicity was ob­
served over a period of 3 months. A study on 
one man, fed 10 g daily for a month, revealed 
no evidence of toxicity; but the same authors 
have shown that the ingestion of 10 to 20 g of 
crystalline mannitol as part of the diet re­
sults in a laxative effect. The latter observa­
tion has been confirmed.

Preliminary teratologic tests in mice, rats, 
and hamster's have been negative. Oral doses 
up to 1.6 g per kg of body weight of mannitol 
to pregnant mice and rats for 10 consecutive 
days, or up to 1.2 g per kg of body weight 
to pregnant hamsters for 5 consecutive days, 
produced no clearly discernible effects or ni­
dation or on maternal or fetal survival. The 
frequency of abnormalities in either soft or 
skeletal tissues of the test animals was com­
parable to that occurring spontaneously in 
the sham-treated controls.

•The Select Committee is unaware of any 
reports on mannitol indicating evidence of 
its carcinogenicity, mutagenicity, or effects 
on reproduction.

When injected intravenously, mannitol is 
filtered by the glomeruli of the kidneys and 
not appreciably reabsorbed by the tubles. For 

> this reason, mannitol has been employed ex­
tensively as a substance to measure glomeru­
lar filtration rate in man. It has also been 
used medically as an intravenous diuretic, 
to lower intracranial pressure, and to decrease 
intraocular pressure in glaucoma. This wide 
usage of mannitol has not resulted in un­
toward toxic effects. However, a single allergic 
reaction to mannitol was observed when the 
substance was administered intravenously 
for the treatment of glaucoma. In the ex­
perience, of these investigators, over 1500 pa­
tients had received similar medication with­
out a serious allergic reaction. It appears 
from this report that allergic reactions to 
mannitol are possible, but that it does not 
constitute a dietary hazard for this reason.

The Joint FAO/WHO Expert Committee 
on Food Additives classified mannitol, in 
amounts of 50-150 mg per kg of foodyweight 
daily, as “ conditionally acceptable” . This 
term means that the substance may be em­
ployed within the specified limits with an

FEDERAL REGISTER, VOL. 38, NO. 143— THURSDAY, JULY 26, 1973



PROPOSED RULES 20047
adequate margin of safety if it has been re­
v ie w e d  by experts for a particular use.

Orally administered sorbitol is absorbed 
and metabolized rapidly by man through 
normal glycolytic pathways, ultimately to 
carbon dioxide and water. After a 35 g dose 
(equivalent to 583 mg per kg) in normal and 
in diabetic adults, for example, less than 3 
percent of the sorbitol was excreted in the 
urine in any case and the concentration of 
sorbitol in the blood was found to be im­
measurably small. No evidence of toxicity was 
reported.

The oral LDso of sorbitol in  male and fe­
male mice is reported to be 23,200 and 25,700 
mg per kg respectively; in male and female 
rats, 17,500 and 15,900 mg per kg respectively. 
The oral LD100 for the male rate is separately 
reported as 26,000 mg per kg.

The following short term studies of the 
oral administration of sorbitol are relevant:

In 40 g male rats, fed 5 percent sorbitol in 
a balanced diet, no toxic effects were ob­
served during the three months of feeding. 
Feed consumption is not reported, but esti­
mates based on other data presented indicate 
that sorbitol was being fed at a level of 
approximately 5 g per kg per day.

Rhesus monkeys fed sorbitol at a level of 
8 g per kg per day for 3 months remained 
unaffected.

Man, consuming 10 g of sorbitol each day 
(equivalent to 167 mg per kg) for one month 
remained unaffected.

Normal children, 5-6 years old and normal 
infants, 20-35 months old, fed 9.3 g of 
sorbitol (equivalent to 500 or more mg per 
kg) remained unaffected except for the ap­
pearance of diarrheal stools in the younger 
group.

The laxative threshold for sorbitol, estab­
lished in 12 normal adults, has been reported 
to be 50 g (equivalent to 833 mg per kg). 
It is also reported, in a study involving 86 
volunteers, that a dosage level of 25 g per 
day in two doses does not cause laxation.

The following long-term studies of the oral 
administration of sorbitol are relevant:

Rats fed 5 percent sorbitol (equivalent to 
5 g per kg per day) through three généra­
tions showed no deleterious effects on 
growth rate or liver glycogen storage ca­
pacity. There were no gross or histological 
abnormalties in kidney, liver, spleen, pan­
creas, or duodefium attributable to sorbitol. 
A subsequent report has indicated that 
weanling rats, given sorbitol at levels of 10 
to 15 percent in the diet for 17 months and 
observed over 4 successive generations, 
showed no evidence of deleterious effects on 
weight gain, reproduction, lactation, or his­
tological appearance of the main organs.

Rats fed 16 percent sorbitol for 19 months 
showed a tendency to become hypercalcémie 
after one year, with the appearance in some 
animals of bladder concretions and a gen­
eralized thickening of the skeleton. No feed 
consumption or animal weight figures were 
reported, but sorbitol level was estimated to 
be of the order of 16 g per kg.

No oral studies of the carcinogenic activity 
of sorbitol have been reported. However, 
studies in rats revealed that injected sorbitol, 
in the form of an iron-sorbitol citric acid 
product (Jectofer), produced no injection 
site tumors. „

Sorbitol, at dose levels of 5 g per kg did 
uot produce any measurable mutagenic re­
sponse in the host-mediated assay in mice, in 
the metaphase chromosomes of rat bone 
marrow, or in the dominant lethal test in the 
rat. A slight increase was noted in the
mitotic recombination frequency for Sac­
charomyces cerevisiae in the host-mediated 
ässay, and a moderate,, dose-related adverse 
effect was exhibited by human embryonic 
lung cells scored at anaphase:

Sorbitol elicited no teratogenic response 
in pregnant mice or rats fed a daily dose of

1600 mg per kg for 10 days, or in hamsters 
fed 1200 mg per kg per day for 5 days.

The Joint Food and Agriculture Organiza- 
tion/World Health Organization Committee 
on Food Additives indicates the acceptable 
daily intake of sorbitol for man as follows: 
“Conditional acceptance (as a food additive 
or as a food) not limited” .

All of the available safety information 
has been carefully evaluated by qualified 
scientists of the Select Committee on 
GRAS Substances selected by the Life 
Sciences Office of the Federation of 
American Societies for Experimental 
Biology (FASEB). It is the opinion of 
the Select Committee that there is no 
evidence in the available information on 
sorbitol and mannitol that demonstrates 
a hazard to the public when they are 
used at current levels or at levels that 
may reasonably be expected in the fu­
ture.'"Based upon his own evaluation of 
this information the Commissioner con­
curs with this conclusion.

Copies of the Scientific Literature Re-

available for review at the office of the 
Hearing Clerk, Food and Drug Adminis­
tration, Department of Health, Educa­
tion, and Welfare, 5600 Fishers Lane, 
Rockville, MD 20852, and may be pur­
chased from the National Technical In­
formation Service (NTTS), 5285 Port 
Royal Road, Springfield, VA 22151.

Therefore, pursuant to provisions of 
the Federal Food, Drug and Cosmetic 
Act (secs. 201 (s), 409 (d ), 701 (a), 52 Stat. 
1055, 72 Stat. 1784, 1787 ; 21 U.S.C. 321 (s), 
348(d), 371(a)) and under authority 
delegated to him (21 CFR 2.120), the 
Commissioner proposes that Part 121 be 
amended as follows:

1- In the table in § 121.101(d) by 
amending the listing for “Mannitol” and 
“Sorbitol” in the “Tolerance” and in the 
“Limitations, restrictions or explana­
tions” columns in subparagraph (d) (5) 
to read as follows:
§ 121.101 Substances that are generally 

recognized as safe.
views on mannitol and sorbitol and the * * * * *
reports of the FASEB Committee are (d) * * *

Product Tolerance Limitations, restrictions or 
explanations

* * *

(5) NUTRIENTS AN D /O R DIETARY 
SUPPLEMENTS 1

* * * * * *

* * *
Mannitol___ _

* * * ♦ * #

Sorbitol.......... ............. . .
* * *

♦ * * * * *

§§  121.1053 and 121.1115 [Revoked].
2. By revoking § 121.1053 and § 121.- 

1115
3. By amending proposed new § 121.- 

104 to add the following two new sub- 
paragraphs to paragraph (g ).
§ 121.104 Substances added directly to 

human food affirmed as generally 
recognized as safe (GRAS).

*  * . *  *  *

(g) * * *
(3) Mannitol, (i) Mannitol is the 

chemical 1,2,3,4,5,6,-hexanehexol (CiHu- 
0 6) , produced by the electrolytic reduc­
tion of glucose, differing principally from 
sorbitol by having a different optical 
rotation.

(ii) The ingredient meets the specifi­
cations of the Food Chemicals Codex 2nd 
Ed. (1972) \

(iii) The ingredient is used as a sweet­
ener, formulating aid, stabilizer and 
thickener, and surface-finishing agent.

(iv) The ingredient is used in food at 
levels not to exceed good manufacturing 
practices. The 1972 NAS-NRC Survey 
indicates current good manufacturing 
practice in the use of mannitol results in 
a maximum of 33 percent in hard candy 
(§ 121.1(1) (25)3, 25 percent in chewing 
gum I 121.1(1) (6), 40 percent in soft 
candy (§ 121.1(1) (38) ), 8 percent in con­
fections and frostings (§121.1(1) (9)), 
and at less than 2.5 percent in all other 
foods.

grams of mannitol shall bear the state­
ment: “Excess consumption may have a 
laxative effect.”

(4) Sorbitol, (i) Sorbitol is the chem­
ical 1,2,3,4,5,6,-hexanehexol (C6Hi*06), 
produced by the electrolytic reduction oí 
glucose, differing principally from man­
nitol by having a different optical 
rotation.

(ji) The ingredient meets the specifi­
cations of the Food Chemicals Codex 2nd 
Ed. (1972)1.

(iii) The ingredient is used as a 
sweetener, formulating aid, emulsifier, 
humectant, stabilizer and thickener, tex- 
turizer, lubricant, and anticaking agent.

(iv) The ingredient is used in foods at 
levels not to exceed good manufacturing 
practices. The 1972 NAS—NRC Survey 
indicates current good manufacturing 
practice in the use of sorbitol results in 
a maximum of 97 percent in hard candy 
(§ 121.1(1) (25) ), 62 percent in chewing 
gum (§ 121.1(1) (6)), 98 percent in soft 
candy (§ 121.1(1) (38) ), 17 percent in 
frozen dairy desserts and mixes (§ 121.1 
(1) (20) ), 30 percent in baked goods and 
baking mixes (§ 121.1(1) (1) ), and 8 per­
cent or less in all other foods.

(v) The label and labeling of food 
whose reasonably forseeable consump­
tion may result in a daily ingestion of 50 
grams of sorbitol shall bear the state­
ment: “Excess consumption may have a 
laxative effect.”

(v) The label and labeling of food 
whose reasonably foreseeable consump­
tion may result in a daily ingestion of 20

1 Copies may be obtained from: National 
Academy of Sciences, 2101 Constitution Ave­
nue, N.W. Washington, D.C. 20037.

FEDERAL REGISTER, VOL. 38, NO . 143— THURSDAY, JULY 26, 1973



20048 PROPOSED RULES

The Commissioner hereby gives notice 
that he is unaware of any prior-sanction 
for the use of this ingredient in food 
under the conditions different from those 
proposed above. Any person who intends 
to assert or rely on such a sanction shall 
submit proof of its existence in response 
to this proposal. The regulations pro­
posed above will constitute a determina­
tion that excluded uses would result in 
adulteration of the food in violation of 
section 402 of the act, and the failure of 
any person to come forward with proof 
of such an applicable prior-sanction in 
response to this proposal constitutes a 
waiver of the right to assert or rely on 
such sanction at any later time.

This notice also constitutes a proposal 
to establish a regulation under Subpart 
E, incorporating the same provisions, in 
the event that such a regulation is deter­
mined to be appropriate as a result of 
submission of proof of such an appli­
cable prior-sanction in response to this 
proposal.

Interested persons may, on or before 
October 24, 1973, file with the Hearing 
Clerk, Food and Drug Administration, 
Rm. 6-88, 5600 Fishers Lane, Rockville, 
m d  20852, written comments (preferably 
in quintuplicate) regarding this proposal. 
Comments may be accompanied by a 
memorandum or brief in support thereof. 
Received comments may be seen in the 
above office during working hours, Mon­
day through Friday.

Dated: July 19,1973.
A. M. Schmidt,

Commissioner of Food'and Drugs.
[FR Doc.73-15214 Filed 7-25-73:8:45 am]

[2 1  CFR Part 1 2 1]
M ETHYL PARABEN AND PROPYL PARABEN

Affirmation of GRAS Status of Direct 
Human Food Ingredients

The Food and Drug Administration is 
conducting a comprehensive study of di­
rect human food ingredients classified 
as generally recognized as safe (GRAS) 
or subject to a prior sanction. Pursuant 
to this review, the safety of methyl para- 
ben and propyl paraben has been eval­
uated. In accordance with the provisions 
of § 121.40, the Commissioner of Food 
and Drugs proposes to affirm the GRAS 
status of these two ingredients. The Com­
missioner also proposes to establish a 
new § 121.104, under which all direct 
human food ingredients affirmed as 
GRAS will be listed.

As the review of GRAS and prior-sanc­
tioned direct human fool ingredients 
progresses, these ingredients will be pro­
posed for inclusion in new § 121.104 Sub­
stances added directly to human food af­
firmed as generally recognized as safe 
(.GRAS), proposed new §121.106 Sub­
stances prohibited from use in food, Sub­
part D as direct human food additives, 
Subpart E as prior sanctions, or Subpart 
H as interim food additives. Because 
§ 121.101 is not limited to direct human 
food ingredients, and has been regarded 
also as the basis of GRAS determinations 
for indirect food ingredient use (in or

FEDERAL

on food contact surfaces), and for use in 
pet food and animal feed, the Commis­
sioner has concluded that when an in­
gredient listed in § 121.101 is affirmed 
for direct human food use, it will be re­
tained in § 121.101 with the explanation 
that it has been affirmed as GRAS and 
cross-referenced to the applicable para­
graph in new § 121.104. This procedure is 
proposed with respect to methyl paraben 
and propyl paraben.

Many of the substances published as 
GRAS in § 121.101, or used on a deter­
mination that they are GRAS without 
publication in § 121.101 were approved by 
the United States Department of Agri­
culture for use in meat or poultry, or 
were approved by the Food and Drug 
Administration for use in various foods 
pursuant to correspondence, food stand- 
ards, regulations, informal announce­
ments, or in other ways, prior to 1958. 
Thus, many of these ingredients are sub­
ject to specific prior sanctions in addi­
tion to GRAS status. No comprehensive 
list of such prior sanctions exists. To the 
extent that one of these substances is 
affirmed as GRAS for all prior-sanc­
tioned uses, the fact that it may also be 
subject to a prior sanction is largely of 
historical interest and has no regulatory 
significance. To the extent that one of 
these substances is not affirmed as GRAS 
for all prior-sanctioned uses, any re­
strictions or limitations imposed upon 
its use could in any event also be imposed 
on the prior-sanctioned uses under the 
adulteration provisions of the act as 
provided in § 121.2000, published in the 
Federal R egister of May 15,1973 (38 FR 
12738).

Accordingly, the Commissioner has 
concluded that regulations based upon 
the review of GRAS and prior-sanc­
tioned direct human food ingredients 
will initially be proposed on the assump­
tion that no prior sanction exists. Be­
cause prior-sanctioned status constitutes 
an exemption from section 409 of the 
Act, it should be construed narrowly, 
and the burden of coming forward with 
evidence of the sanction properly rests 
upon the person who asserts it. In the 
event that any person responds to a pro­
posed regulation with proof of a valid 
prior-sanction, a final regulation will be 
issued under Subpart E “Substances for 
which prior sanctions have been 
granted,” as well as under any other ap­
plicable sections of the regulations. In 
this way, all possible uses of the ingredi­
ent will be fully covered. Any regulation 
promulgated pursuant to this review will 
constitute a determination that excluded 
uses would result in adulteration of the 
food in violation of section 402 of the 
act, and the failure to submit proof of 
an applicable prior sanction in response 
to any proposed regulation will also con­
stitute a waiver of the right to assert 
such sanction at any later point in time. 
Any proposed regulation will also be con­
strued as a proposal under Subpart E 
in the event that a prior sanction is as­
serted in comments submitted on it. This 
procedure is necessary because of the 
unavailability of any comprehensive list 
of prior sanctions.
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Methyl paraben (methyl-p-hydroxy- 
benzoate) and propyl paraben (propyl- 
V - hydroxy benzoate) were listed in
§ 121.101(d) (2) as GRAS for use as pre­
servatives in food at a maximum of 0.1 
percent, following a proposal published 
in the Federal R egister of January 31, 
1961 (26 FR 938).

Methyl paraben and propyl paraben 
have been the subject of a search of the 
published scientific literature from 1920 
to the present. The parameters used in 
the search were chosen to discover any 
articles that considered (1) the chemical 
toxicity, (2) occupation hazards, (3) 
metabolism, (4) reaction products, (5) 
degradation products, (6) any reported 
carcinogenicity, teratogenicity, or muta­
genicity, (7) dose response, (8) repro­
ductive effects, (9) histology, (10) em­
bryology, (11) behavioral effects, (12) 
detection methodology, and (13) proc­
essing. A total of 325 abstracts on the 
parabens were reviewed and 33 particu­
larly pertinent reports from the litera­
ture survey have been summarized in a 
Scientific Literature Review.

A representative, cross-section of food 
manufacturers was surveyed to ~ deter­
mine the specific foods in which these 
substances were used and at what levels. 
Available surveys of consumer consump­
tion were obtained and combined With 
the production information to obtain an 
estimate of the consumer exposure to 
methyl paraben and propyl paraben. The 
total methyl paraben used in food in 
1970 is reported to be about 16 times 
that used in 1960. The total propyl para­
ben used in food in ,1970 is reported to 
be about 30 limes that used in 1960.

The Scientific Literature Survey shows, 
among other studies, the following in­
formation as summarized in the report 
of the Select Committee on GRAS Sub­
stances:

“Studies in rats, rabbits, dogs, cats, and 
man show that methyl and propyl paraben 
are absorbed from the gastrointestinal t̂ract 
and metabolized. Neither is accumulated in 
the body. The major metabolites, in decreas­
ing concentrations in the urine, are p-hy- 
droxybenzoic acid and the glycine, blucuronic 
acid, and sulfuric acid conjugates of p-hy- 
droxybenzoic acid. Most, but probably not all 
of the ingested parabens, is metabolized to 
the foregoing substances through normal 
pathways in the liver and kidneys. The 
following work is particularly significant.

In rabbits, 86 percent of a single 400 mg 
or 800 mg dose of methyl paraben was ex­
creted within 24 hours as p-hydroxybenzoic 
acid (39 percent), hippuric acid (15 percent), 
the glucuronic ester and ether (22 percent), 
and sulfuric acid conjugates (10 percent). 
In rabbits, 70 percent of a single 400 mg dose 
of propyl paraben was excreted as the same 

-metabolites within 9 hours, 85 percent within 
24 hours, and 88 percent within 48 hours.

In dogs, 66 percent of a 1.0 g per kg oral 
dose of methyl paraben was excreted within 
24 hours (89 percent within 48 hours) as 
p-hydroxybenzoic acid and glucuronic acid 
conjugates. No accumulation of either methyl 
or propyl paraben was observed when 1.0 g 
per kg was administered daily for one year; 
the rate of excretion of the administered dose 
increased to 96 percent each 24 hours during 
that period.

In a fasted man, 50 percent of a dose of 70 
mg per kg of methyl paraben was excreted as 
p-hydroxybenzoic acid and conjugates with-

26, 1973
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i n  12 hours. In another human subject, 55 
p e r c e n t  of a daily 2.0 g dose of propyl para- 
ben was excreted as sulfuric acid conjugates. 
I n a s m u c h  as the authors were tumble to 
a c c o u n t  for all of the administered paraben 
a s  the foregoing excretion products, it was 
c o n c lu d e d  that some oleavage of the benzene 
ring may occur metabolically.

Relevant short-term animals studies (ex­
tending for less than half of the life span 
of the species) and studies on man are sum­
marized below. There is a dearth of closely 
controlled experimental data.

The oral LD^ of both, methyl paraben and 
propyl paraben for the mouse is reported to 
be greater than 8,000 mg per kg. The oral 
LD100 of methyl paraben is reported to be
3.000 mg per kg for the rabbit and 2,000 mg 
per Kg for the dog; that for propyl paraben 
is 6,000 mg per kg for the rabbit and 3,000 
to 4,000 mg per kg for the dog.

Dogs fed as much as 1,000 mg per kg per 
day of methyl or propyl paraben six days 
weekly for one year exhibited no toxic symp­
toms, and blood samples were normal. One 
female that had been receiving 500 mg per kg 
per day of methyl paraben for one year was 
mated and delivered a litter of healthy pups. 
In other experiments, two dogs were unaf­
fected by oral methyl or propyl paraben lev­
els of 500 mg per kg per day, but evidence of 
toxicity appeared at 2,000 mg per kg per day 
of methyl paraben and at 4,000 mg per kg 
per day of propyl paraben.

Growth of young rats, thought at first to 
be retarded by oral doses of 250 and 500 mg 
per kg per day of methyl paraben (period of 
feeding not reported), was found to be unaf­
fected when these experiments were ‘exten­
sively repeated’.

Rabbits fed methyl or propyl paraben at 
500 mg per kg per day for 6 days showed no 
ill effects. With both compounds, first dis­
tinct toxic effects were reported to appear 
when fed at 3,000 mg per kg per day.

A human volunteer, ingesting 2,000 mg of 
methyl paraben daily for one month was 
unaffected. Similarly, a human volunteer in­
gesting 2,000 mg of propyl paraben daily for 
one month exhibited no visible toxic effects. 
One experimenter reported that he ingested
2.000 mg of methyl paraben daily for an 
unstated period and “was able to ascertain 
an innocuousness even with prolonged use 
and in doses considerably greater than 
the minimum necessary in its practical 
application” . m

Methyl paraben elicited no teratogenic re­
sponse in pregnant mice or ra,ts fed up to 
550 mg per kg daily for 10 consecutive days, 
or in pregnant hamsters fed up to 300 mg per 
kg daily for 5 consecutive days.

Methyl paraben or propyl paraben, dis­
solved in propylene glycol and applied to the 
skin of 50 human subjects every other day 
for 10 applications, produced no irritation 
at the 5 percent level (methyl) or 12 percent 
level (propyl). In man, 0.1 to 0.3 percent 
aqueous solutions of methyl paraben, in­
stilled into the eyes of more than 100 patients, 
produced moderate hyperemia, slight lacrima- 
tlon, and a sensation of burning which dis­
appeared within one minute. Repetition of 
this procedure several times a day resulted in 
no complaints from the 100 subjects. It was< 
noted in 1969 that eight cases of contact 
dermatitis due to the parabens had been re­
ported in the U.S. scientific literature.

The following long-term studies of the 
feeding of the parabens are relevant.

Weanling Wistar rats, fed 0.9 to 12 g per 
kg per day for 96 weeks of either methyl 
or propyl paraben, remained indistinguish­
able from the controls. Autopsies revealed 
no pathology in kidney, liver, heart, lung, 
spleen, or pancreas. When dosage of either 
compound was increased about four times, 
rats showed a slower rate of weight gain than 
the controls. The authors estimated that the 
toxic threshold for rats of both methyl and 
propyl paraben is at least 3,000 mg per kg 
per day. In mice, the same authors stated-, 
“ the doses required to produce toxic effects 
are so large as to make it difficult to obtain 
an entirely satisfactory dosage-response 
curve”.

Propyl paraben, fed to rats over an 18 
month period at 150 mg per kg per day, 
resulted in no ill effects and ‘some evidence 
of growth stimulation’. When fed at a level 
of 1,500 mg per kg per day there was a de­
crease in growth rate, ‘but no irregular path­
ological changes could be found.’ No experi­
ments were reported for methyl paraben, but 
ethyl paraben, fed at the foregoing levels 
paralleled the experience with propyl para- 
ben. In another study, weanling rats, fed 
as much as 1,430 mg per kg per day of a 
mixture of 60 parts propyl paraben and 40 
parts ethyl paraben for 18 months, showed 
growth rates comparable to the controls 
and histological examination revealed no sig­
nificant pathological differences among the 
test and control rats.

No oral carcinogenicity studies of the para­
bens have been reported. There are two re­
ports of carcinogenicity studies by other 
routes of paraben administration. Methyl 
paraben, dissolved in polyethylene glycol and 
introduced twice weekly into the vaginas of 
weanling mice for 18 months, did not initi­
ate carcinomas. In other tests on mice, 
methyl paraben administered intravenously 
or subcutaneously exhibited no carcino­
genic activity.

The available information, reveals that 
there are no short-term toxicological conse­
quences in the rat, rabbit, cat, dog, Or man, 
and no long-term toxicological consequences 
in rats, of consuming the parabens in 
amounts greatly exceeding those currently 
consumed in the normal diet of the U.S. 
population. There is no evidence that con­
sumption of the parabens as food ingredi­
ents has had an adverse effect on man in the 
40 years they, have been so used in the 
United States.

All of the available safety information 
has been carefully evaluated by qualified 
scientists of the Select Committee on 
GRAS Substances selected by the Life 
Sciences Research Office of the Federa­
tion of American Societies for Experi­
mental Biology (FASEB). It is the opin­
ion of the Select Committee that there is 
no evidence in the available information 
on methyl and propyl paraben that 
demonstrates a hazard to the public 
when they are used at current levels or 
at levels that may reasonably be ex­

pected in the future. Based upon his own 
evaluation of this information, the Com­
missioner concurs with this conclusion.

Copies of the Scientific Literature Re­
view on the parabens, the data on the 
teratology experiments, and the report of 
the FASEB Committee are available for 
review at the office of the Hearing Clerk, 
Food and Drug Administration, Depart­
ment of Health, Education, and Welfare, 
5600 Fishers Lane, Rockville, MD 20852, 
and may be purchased from the National 
Technical Information Service (NTIS), 
5285 Port Royal Road, Springfield, VA 
22151.

Therefore, pursuant to provisions of 
the Federal Food, Drug, and Cosmetic 
Act (secs. 201(s), 409(d), 701(a), 52 Stat. 
1055, 72 Stat. 1787; 21 U.S.C. 321(s), 
348(d), 371(a)) and under authority 
delegated to him (21 CFR 2.120), the 
Commissioner proposes that Part 121 be 
amended as follows :
§ 121.101 [Amended]

1. By revising the introductory text of 
§ 121.101(d) to read as follows :

Substances that are generally recog­
nized as safe for their intended use within 
the meaning of section 409 of the act 
are as follows. When the status of a 
substance has been reevaluated and af­
firmed as GRAS or delisted from this 
paragraph, an appropriate explanation 
will be noted, e.g., “affirmed as GRAS,” 
“food additive regulation,” “interim food 
additive regulation,” or “prohibited from 
use in food,” with a reference to the ap­
propriate new regulation. Such notation 
will apply only to the specific use cov­
ered by the review, e.g., direct human 
food use and/or indirect human food use 
and/or animal feed and pet food use, 
and will not affect its status for other 
uses not specified in the referenced reg­
ulation pending a specific review of such 
other uses.

2. By amending the heading for the 
column “Limitations or restrictions” in 
§ 121.101(d) to read “Limitations, re­
strictions or explanations” , and by 
amending subparagraph (2) of para­
graph (d) by revising the text in the 
“Limitations, restrictions or explana­
tions” column for the items “Methyl 
parabren (methy-P-hydroxybenzoate) ” 
and “Propyl paraben (propyl-p- 
hyroxybenzoate)” to read as follows:
§ 121.101 Substances that are generally 

recognized as safe.
*  »  *  »  *

(d) * * *

Product Tolerance Limitations, restrictions or
explanations

* * * * * *  » *  .
MbeMoate)raben (methyl'p'hydroxy'  0-1 percent..___________....................__ Affirmed as GRAS § 121.104(g)(1);

* * * * * * * * *
P bmm>ate)rabei1 (propyl'p'hydroxy'  °-1 P ercent-..-...-.................. Affirmed as GRAS § 121.104(g)(2);

* * * • • •  *  *  *
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3. By adding a new section to Sub­
part B as follows:
§  121.104 Substances added directly to 

human food affirmed as generally 
recognized as safe (GRAS).

(a) The direct human food ingredients 
listed in this section have been reviewed 
by the Pood and Drug Administration 
and determined to be generally recog­
nized as safe (GRAS) for the purposes 
and under the conditions prescribed.

(b) Any use levels included in this 
section represent maximum use levels 
under current good manufacturing prac­
tices. This section does not authorize 
addition of any level of an ingredient to 
a specific food above the amount reason­
ably necessary to accomplish the in­
tended effect.

(c) The listing of a food ingredient 
in this section does not authorize the 
use of such substance in a manner that 
may lead to deception of the consumer 
or to any other violation of the act.

(d) The listing of more than one in­
gredient to produce the same techno­
logical effect does not authorize use of 
a combination of two or more ingredi­
ents to accomplish the same techno­
logical effect in any one food at a com­
bined level greater than the highest 
level permitted for one of the ingredients.

(e) If the Commissioner of Pood and 
Drugs is aware of any prior sanction 
for use of an ingredient under conditions 
different from those proposed to be af­
firmed as GRAS, he will concurrently 
propose a separate regulation covering 
such use of the ingredient under Sub­
part E of this part. If the Commissioner 
is, unaware of any such applicable prior 
sanction, the proposed regulation will so 
state and will require any person who 
intends to assert or rely on such sanc­
tion to submit proof of its existence. 
Any regulation promulgated pursuant to 
this section constitutes a determination 
that excluded uses would result in adul­
teration of the food in violation of sec­
tion 402 of the Act, and the failure of

any person to come forward with proof 
of such an applicable prior sanction in 
response to the proposal will constitute 
a waiver of the right to assert or rely on 
such sanction at any later time. The 
notice will also constitute a proposal 
to establish a regulation under Subpart 
E, incorporating the same provisions, in 
the event that such a regulation is de­
termined to be appropriate as a result 
of submission of proof of such an ap­
plicable, prior sanction in response to 
the proposal.

(f) The label and labeling of the in­
gredient and any intermediate mix of 
the ingredient for use in finished food 
shall bear, in addition to the other label­
ing required by the act:

(1) The name of the ingredient.
(2) A statement of the concentration 

of the ingredient in any intermediate 
mix.

(3) Adequate information to assure 
. that the final food product may comply
within any limitations prescribed for the 
ingredient.

(g) The following direct human food 
ingredients have been affirmed as GRAS:

(1) Methyl par aben, (i) Methyl para- 
ben is the chemical methyl-p-hydroxy- 
benzoate, produced by esterification of 
p-hydroxybenzoic acid.

(ii) The ingredient meets the specifica­
tion of the Food Chemicals Codex 2nd 
Ed. (1972)-1

(iii) The ingredient is used as a 
preservative.

(iv) The ingredient is used in food at 
levels not to exceed good manufacturing 
practices. Current good manufacturing 
practice results in a maximum level of
0.1 percent in food.

(2) Propyl paraben. (i) Propyl para- 
ben is the chemical propyl-p-hydroxy- 
benzoate, produced by esterification of 
p-hydroxybenzoic acid.

1 Copies may be obtained from: National 
Academy of Sciences 2101 Constitution Ave„ 
NW Washington, DC 20037.

(ii) The ingredient meets the specifica­
tion of the Food Chemicals Codex 2nd 
Ed. (1972).

(iii) The ingredient is used as a 
preservative.

(iv) The ingredient is used in food at 
levels not to exceed good manufacturing 
practices. Current good manufacturing 
practice results in a maximum level of 
0.1 percent in food.

The Commissioner hereby gives notice 
that he is unaware of any prior sanction 
for the use of these ingredients in food 
under conditions different from the pro­
posed above. Any person who intends to 
assert or rely on such a sanction shall 
submit proof of its existence in response 
to this proposal. The regulations pro­
posed above will constitute a determina­
tion that excluded uses would result in 
adulteration of the food in violation of 
section 402 of the Act, and the failure 
of any person to come forward with proof 
of such an applicable prior sanction in 
response to this proposal constitutes a 
waiver of the right to assert or rely on 
such sanction at any later time. This 
notice also constitutes a proposal to 
establish a regulation under Subpart E, 
incorporating the same provisions, in the 
event that such a regulation is deter­
mined to be appropriate as a result of 
submission of proof of such an applicable 
prior sanction in response to this 
proposal.

Interested persons may, on or before 
October 24, 1973, file with the Hearing 
Clerk, Food and Drug Administration, 
Room 6-88, 5600 Fishers Lane, Rockville, 
MD 20852, written comments (preferably 
in quintuplícate) regarding this pro­
posal. Comments may be accompanied 
by a memorandum or brief in support 
thereof. Received comments may be seen 
in the above office during working hours, 
Monday through Friday.

Dated: July 19,1973.
A. M. Schmidt,

Commissioner of Food and Drugs.
[FR Doc.73-15212 Filed 7-25-73:8:45 am]
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