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GRAS NOTIFICATION 
AMERICAN INGREDIENTS COMPANY 

S Notification for Use of Mineral Oil as a Direct Additive in  Food Products 

Name of Notifier: American Ingredients Company 

Post Office Address: 3947 Broadway 
Kansas City, MO 641 1 1 
Telephone: 816-561-9050 
Fax: 8 16-56 1-9909 

Name of notified  substance: Mineral Oil, USP 
(Viscosity IS0 100) 

Conditions of Use: Mineral oil as an ingredient in a non-stick  lubricant 
to be applied to potato-processing  equipment, such as 
moving belts, product chutes, and  shakers 

Date: March 5,2001 

Submitted on behalf of American Ingredients by: 

April F. Kates 
Consultant for  Regulatory  Affairs 
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Ofice of  Premarket  Approval 

U. S. Food and Drug Administration 
Center for  Food  Safety and Applied  Nutrition 
200  "C" Street, SW 
Washington,  DC  20204 

HFS-200 

Dear Sirs: 

American  Ingredients  Company, of 3947 Broadway, Kansas City, Missouri, respectfully 
submits this GRAS Notification, pursuant  to  Section 170.30(b) of the Food  Additive 
Regulations, with  respect to the use of mineral oil . This GRAS Notification is being submitted 
to affirm as GRAS the use  of  mineral  oil (IS0 100  viscosity only) as an ingredient of a release 
agent  sprayed on food-processing equipment for potatoes,  resulting  in addition of miheral oil to 
food at no  more than 5.0 parts  per million (ppm). Specifically, this notification affi-s that the 
aforementioned use of mineral oil is GRAS  based  upon scientific procedures. Because of this 
GRAS determination, we  affirm this use of IS0 100 viscosity  mineral  oil is exempt from the 

E? 
" " ~~ premarket  approval  requirements of the Federal  Food, Drug and Cosmetic Act. --- 
" ~~ The data and information  that  are the basis  for our GRAS determination for this use  of  mineral 

~~ ~ 

oil are available for the Food and Drug Administration's review and  copying at reasenable times 
at the address of American  Ingredients Company noted  previously, or the documents'will be sent 
to FDA upon  request. 

With this GRAS notification, American Ingredients Company affirms that mineral oil is GRAS 
as an ingredient of a release agent sprayed on potato  processing  equipment,  and resuiting in a 
presence on food at no  more than 5.0 parts  per  million. This is similar to the approved  use  found 
in 21 CFR Section 172.878,  which permits the use of white  mineral  oil as a  bakery  product 
release agent and  lubricant, and also on raw fruits and vegetables as a  protective coating (GMP 
levels). In bakery  products its limit is at 0.15% of bakery  product  weight. Mineral oil also 
appears in the Secondary Direct Additives portion of the regulations,  under 2 1  CFR section 
173.340, as a defoaming agent. 

Sincerely, 

C&ultant  for Regulatory Affairs 

" 000006 

3947  Broadway Kansas  City,  Missouri 64111 Telephone 816-561-9050 800-669-4092 Fax 816-561-9909 
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A. Identity and Specifications: 

Formal Chemical Name: Mineral Oil, USP, IS0 100 viscosity only 
Common  Names,  synonyms: Mineral Oil, White  Mineral Oil, Paraffin Oil, Liquid Petrolatum 
Chemical  Abstracts  Service  Registry  Number: 80 12-95-1 
Empirical Formula: Consists of a mixture of  hydrocarbons  from petroleum. 
Structural  Formula:  Consists of a mixture of aliphatic , naphthenic, and aromatic liquid 
hydrocarbons from petroleum. 

Quantitative  Composition: Mineral oil is  a  mixture of compounds. 

Characteristic Properties: Colorless, oily liquid. Density, 0.83-0.86, Surface tension at 25 
degrees is slightly below  35 dyneskm. Insoluble in  water, alcohol. Soluble in solvents such as a benzene, ether, oils. Viscosity  is IS0 100. 

Mineral  oil is made by refining  cruder lubricating oils to  remove  unsaturated  or volatile 
compounds. It is derived  from  naphthenic or paraffinic distillates with sulfuric acid or through 
the use  of  hydrogenation.  Hydrogenation eliminates aromatic amines and  unsaturated 
compounds and removes all nitrogen and sulfur-containing components. Mineral  oil consists 
mainly of saturated aliphatic and cyclic hydrocarbons. 

C. Specifications for Food-Grade Mineral Oil: 

Specifications for food-grade  mineral oil are  found  in the Food Chemicals Codex IV, INS 
number 905(a) (Attachment 1). The tests that are referenced  in the FCC are those that are 
acceptable  for specifications and identification. The tests  include  readily carbonizable 
substances, specific gravity, and UV absorbance. Procedures are referenced. 

Mineral oil also is listed  in the U.S. Pharmacopeia with specifications. 

21  CFR 178.3620 contains specifications and  test  methods  used for mineral  oil  used as a 

the  ultraviolet  absorbance  limit, distillation specifications,  and  maximum  pyrene content. See 
"\ component of nonfood articles intended  for  food-contact  use. The analytical  methods determine 

0 Attachment 11. 
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D. StabiBity of Mineral Oil: 

Food-grade  mineral  oil is a relatively stable substance. It does not  decompose  with exposure to 
air, and  it  does  not  decompose  unless  heated to over 400 degrees F. Different mineral oil grades 
have  different  flash  points  and viscosities. This GRAS petition  pertains  only to IS0  100 
viscosity mineral oil. 

IE. Enatended Technical Effect and  Use: 

The technical effect of the mineral  oil is to prevent  processed  potato  products  from sticking to 
processing  and  conveying equipment. The mineral  oil is mixed  with other ingredients,  but it 
comprises up to 83% of the nonstick  product. The other ingredients have  approval for use as a secondary direct additives in this application, as defoamers,  or  are considered G U S .  Product 
label  is in Attachment 111. The product  is  sprayed  on the potato production line conveying a equipment,  including belts and  shakers. The frequency of spraying, and the amount  sprayed on 
the equipment  will  vary  with the amount  of  equipment  sprayed (line length) and the amount of 
product  that  passes  over it. However, the use  level on equipment is to be  such that the 
maximum  amount of mineral  oil that would be present  on  potato  products  would  be 5.0 parts  per 
million (ppm). 

Insofar as amount  needed  to acheve technical effect is concerned,  instructions  for  use  would  be 
to spray the production  equipment at a rate so as not to exceed the 5.0 ppm of mineral oil on the 
food products. As previously stated, the amount  and  frequency of spraying the equipment would 
be dependent on the volume of potato products passing  over the equipment. Labeling  would 
read as found  in  Attachment 111. The instructions would  specify how to perform the calculation 
to determine the amount of lubricant  that  could  be  used.  If  use instructions were followed, 
maximum  level in the food  products  should  not exceed 5.0 ppm. 

Limitations to Use and Fate in Food 

There is no  intended  function  of the mineral oil on the potato  food  surface. Its only function is as 
a nonstick agent in the spray  product. There is a limitation to use. It is assumed that the fate of 
mineral oil on the surface of the potatoes is that  it  will  remain there. If too much of the product 
is applied to the production  equipment,  movement of the product  over the equipment  may  be 
impaired (it may slip too much) or transfer of the mineral  oil  product to the potato  food  products 
will cause them to become  oily  and  have a poor  mouth  feel  and texture. 

000008 
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Mineral  oil  is  insoluble  in  water, so any  water  vapor  present  which  condenses  in  wrapped frozen 
potato  products  will  not  wash  the  oil off the product. Degradation products  probably  will  not 
occur in the food product; on the production  equipment there is little chance of degradation 
products  forming,  unless the equipment  is subjected to  extremely hgh  heat  levels (IS0 100 
Grade  mineral  oil  flashpoint is over 250 “C.). 

There is a reasonable chance that foods  that contact the nonstick  product  will  have  some  mineral 
oil on their surface.  If these foods are then  fried, the mineral oil will dissolve into the frying oil. 
Too much  mineral  oil  could  have deleterious effects on the frying oils used to cook the food 
products at the end  user. The mineral oil could  oxidize at the frying temperatures and cause the 
frying oil to degrade. 

., 
Mineral  oil has been  used  for  many  years as a lubricant in food  product  production. Its use 
predates 1958,  and  it  is  used  presently in many  food  products  and  food-contact  materials. An 
October  1960 article entitled, “White  Mineral Oil in the Baking Industry,” mentions that white 
mineral oil has  been  used  in the baking  industry since mechanical devices gained  widespread 
use. It references a 1924  publication that refers to mineral  oil as a dough  divider lubricant. 
(Attachments IV, V). A 1964 bulletin from  the  American Bakers Association discusses the FDA 
proposed  regulation  permitting the use of mineral  oil in food. The article emphasized that it 
would be permitted in baked foods as a release agent and lubricant. The current approved  use 
level is 0.15% of the weight of the baked  goods. This is equivalent to 1500 parts  per million, 
which  is a much higher  level  than the 5.0 parts  per  million  being  proposed  for this nonstick 
product. 5.0 parts  per  million  would  be  equivalent  to 0.0005% in food  products. Mineral oil is 
also approved as a component  of defoaming agents  for  wash  water  for  sliced  potatoes at not 
exceeding 0.008 percent  of the wash water. This is equivalent to 80 parts  per  million, which is 
also higher  than the level  proposed  for the nonstick  substance for food processing equipment. 

In December, 1998, the FDA amended the food additive regulations to increase to 0.08% (800 
ppm) the amount  of  mineral  oil applied to rice as a dust-reducing agent.(See Attachment VI) 

At present,  FDA  has sixteen 21 CFR regulatory citations for the use  of  mineral oil either as a 

labeling. These uses can be found  in  Attachment  VII. At a minimum, the American public 
consumes a great deal of baked  goods, and it is our  assumption  that  many are at present 

a direct human food additive, indirect food additive, or component of food contact  packaging and 

consuming  mineral  oil  with no deleterious effects. 
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odology for Analysis of Mineral Oil in Food: 

There are several existing methods to analyze for mineral oil in food. These are referenced in 
Attachment VIII.  To determine how  much  mineral  oil has been  added to food, an extraction 
would  have to be  performed.  A sample of food product  would  be  solvent-washed to extract any 
oils. The extract would  then  have to be then run through  a  gas  chromatograph  where the mineral 
oil fraction is determined and quantified. 

G. Consumer Exposure: 

Foods that will  be contacted by the mineral  oil in the additive: Any  unpackaged  processed 
potato food products  conveyed on food equipment that is sprayed  with the nonstick agent. 

Typical  and  maximum  use  levels:  Maximum  is 5.0 ppm, calculated based on weight of product 3 
passing  over and contacting the equipment lubricant. 

Population : The population exposed to the lubricant  will be anyone consuming processed potato 
products that are conveyed over food  processing equipment that has been  sprayed  with this 
product. Examples include french fries, frozen breaded  potatoes, and comminuted,  shaped, 
battered and frozen  potato  products. 
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Increase in  consumption  based  on th s  GRAS notification: Increase in  human consumption of 
food-grade  mineral oil will  be  minimal  because of the low  amount (5.0 ppm)  being  proposed as 
the maximum  amount of mineral  oil  picked  up by food products. Our rough calculations are as 
follows: 

5 ppm = 0.0005% 

8.77 billion pounds of processed  potatoes  manufactured in the U.S. annually 
(per North American Potato Market News) 

5.0 ppm x 8.77 billion lbs. = 43850 lbs. Mineral oil. 

44,000 lbs. Mineral  oil / 260,000,000  people in U.S. = 0.076 gm/person/yr. 

Based on USDAERS potato  consumption data, annual  (year 2000) per capita consumption of 
processed  potatoes is 37.8 pounds  per  year. In terms of mineral  oil exposure, this is equivalent 
to: 

37.8  lb/yr x 16 oz/lb x 28.35 gm/oz x 0.000005 = 0.0857 gm, or 85.7 gm. per  year. 

OR 
on a daily  basis, if a person ate one  pound of potato  products per day, their exposure would be: 

16 oAb x 28.35 gm/oz x 0.000005 = 0.0023 gm, or 2.3 mg.  per  day 

If SOEIEQ~Q ate one  pound of potato  products  per  day  for  a  year, their exposure  would be: 

365 x 2.3mg. = 839.5 mglyr. 

FDA value  for  present  cumulative daily estimated dletary intake for mineral  oil = approx. 

000011 
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IBI. Scientific  Procedures Determination: 

Detailed Summary of Information  that are the Basis for This GRAS Determination (Scientific 
Procedures Data): 

Technical evidence of safety: 

As  noted earlier, mineral oil has been used for many  years in food product  production, 
particularly  in the baking  industry.  Its  use predates 1958. An October  1960 article entitled, 
“White Mineral Oil  in the Balung  Industry,” references a  1924  publication that refers  to  mineral 
oil as a  dough  divider  lubricant.(Attachment IV). A 1964 bulletin from the American Bakers 
Association discusses the FDA  proposed regulation permitting the use of mineral  oil in food. 
The article emphasized that it would be permitted in baked foods as a release agent and lubricant. 

Since  that  time,  use of mineral  oil has become  widespread in many areas of food production. It 
is  used to control  dust on grains. The limit for raw rice (dust control) was raised to 800  ppm in 

0 an FDA final rule in  December  1998. 

Current approvals for direct additive status for mineral oil (21 CFR 172.878) include its use as a 
release agent for capsules and tablets containing flavorings and spices, a release agent for bakery 
products,  dehydrated fruits and  vegetables, egg whites,  yeast  manufacture,  confectionery 
manufacture. It is approved as a  dust  control agent for grains. It can be  used as a defoamer in 
food, and  a  protective coating on raw fruits and vegetables. 

With these approved  uses,  mineral  oil has been  ingested by a  sigmficant  number of consumers 
for  a  very long time. From the literature review done with this GRAS notification, no data was 
found that indicated  any  reason to doubt the safety of mineral oil from all current approved uses. 
There were  no studies found that  indicate adverse effects from  using mineral oil in any of its 
approved food adltive uses. 

There have  been  many  studies  over the years pertaining to mineral oil. A  review of the literature 
was conducted on Toxline. Results are  in  Attachment I X .  A  summary of the results  follows. 

Generally, there are many studies indicating that  mineral  oil  consumed in large quantities over 
time causes malabsorption  of  nutrients, digestive problems,  and if inhaled into lungs,  lipoid 
pneumonia.  However, at the  low  levels  being requested in t h s  GRAS notification, there is little 
question that these adverse  health effects will  not  be experienced. -1) 
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In  1991 the American  Conference of Governmental  Industrial  Hygienists  published  a study 
where three groups  of  30  rats  received 2% liquid paraffin (mineral oil) in the diet, and  no 
significant tumor  induction  was found.' The dosing period  was 500 days.  Another  199 1 
published  study by the same group  found  no treatment-related tumor  increase  when three grades 
of mineral  oil  were fed at  a concentration of 5% in the diet to groups  of 50 male and 50 female 
rats for 2 years.2 

There are several  recent  animal  feeding studies conducted  with  mineral oil. 
(See Attachment IX ) These studies were  published  and are publicly available through the 
National  Library  of Medicine's Grateful Med. They are summarized  below: 

The first study was published in 1992. In it, male or female Fischer-344 rats were fed either 
oleum-treated white  oil or hydrotreated  white oil, to determine  the effects, and difference 
between the effects of  these two different oil treatments on rats. The study  results  were that any 

treated. Female  rats  showed  more  changes than males.  Changes in hepatic tissues,  chemistry  or 

levels  showed  no  changes  and these correspond to 0.64 and 6.4 mg/kg/day. 

0 effects were  generally related to the dosage fed the rats, rather  than by the way the oil  was 

function were  found in rats fed 5000 ppm  or  more of the oils. The 10 and 100  ppm  feeding 

The next  study  was  published in 1995. This  was  a 90-day feeding study of Long-Evans rats and 
beagle  dogs fed 4 different white  mineral  oils. The study  purpose  was to determine the toxicity 
of the oils. Levels  fed  were 300 and 1500 ppm. There were no toxicological treatment-  related 
effects. 

Another  study  published  in  1995  was  a  comparative  90-day feeding study  with  low-viscosity 
white  mineral  oil  in  Fischer-344  and  Sprague-Dawley-derived  rates. The study  found that the 
Fischer-344  rats are far  more sensitive to the presence of mineral  hydrocarbons in their diet than 
the Sprague-Dawley rats. The Fischer rats  showed  hepatic and mesenteric  microgranulomas, 
while the other  rats  did  not. 

In  1996 there was  a  toxicological  review of topical exposure to white  mineral oils. Repeated 
topical exposure was  found  not to produce  any toxicological effects in  Fischer  344  rats,  C3H 
mice,  New  Zealand  white  rabbits  or  beagles at exposure rates similar to the ingestion studies. 

1) ' American Conference of Governmental Industrial Hygienists. Documentation of the Threshold Limit Values and 

Ibid. 

Biological Exposure Indices. 6 ~ E d .  Vol. I, II, III, Cincinnati, OH ACGIH, 1991 

000013 
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In  1996 there was a published  90-day feeding study of seven  white oils and 5 waxes  fed  to 
Fischer  344 rats. Dietary doses were 20,000,2,000,200 and 20  ppm  and  were compared with a 
control  group.  Reversal  periods  were also studied. Effects were  found  mostly  in  liver  and 
mesenteric  lymph  nodes,  and in females  more than males. Paraffin waxes  were  found to affect 
the cardiac  mitral  valve.  It  was also found that the hgher viscosity  oils, such as IS0  100 oil, had 
no  adverse effects on the Fischer 344 rats. 

In  1998 a published  study compared granulomas in the  livers of human and Fischer  rats, both 
associated with  mineral oil ingestion. The study  concludes that the majority of the lesions 
induced  in  rats are of no significance for humans, and the human  lesions are not  believed to 
progress to clinically significant lesions. 

In 2000, The American Health Foundation  published a review of toxicological databases for 
mineral oil and other refinery  products, to determine whether there were  any documented cases 

Toxic Oil Syndrome.  None  were  found 
3 of human  poisoning by the oral  route,  where the symptoms  were similar to the 198 1 outbreak of 

@ Two  1994 articles from the United  Kingdom  were  found  which document migration of mineral 
oil and similar  substances  from  packaging into common food types,  but do not discuss 
toxicology. 

In general, all the above-referenced  studies  did  not  raise  any major questions about the affect of 
mineral  oil on humans,  certainly  not at lower dosages.  In  general the effect of feelng mineral 
oil to rats  resulted  in deposits in the liver andor mesenteric  lymph  nodes. In some cases, the 
effects were  reversed  when  mineral  oil  was  removed  from the diet. There were differences 
between  rat species, and the pathologic  responses differences were attributed to lffering 
sensitivities of the species. No significant toxic effects  were  induced in beagle dogs. 

The review of the literature did  not  result  in finding any information about adverse health effects 
from the current approved  food  uses of mineral oil. No  published stules were  found 
documenting adverse health effects  due to the use of mineral  oil as a release agent in baked 
goods. This specific use is cited  because it is similar to the use of mineral oil in this GRAS 
notification. The current use of mineral  oil in food is  widespread.  If there were  any adverse 
effects from the widespread  use  they  would  surely  be  reported. 

Appendix X is mineral  oil information downloaded  from the Hazardous Substances Databank of 

health effects of inhalation  or  overconsumption of mineral oil (for medical effects), there was 
none implying health problems  related to the  use of mineral  oil as a lubricant or release agent in 

,* the National  Library of Medicine. While there appears to be a lot of information  regarding 

0 food  production. 
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In  summary, the information in the literature shows that mineral  oil is not  harmful  under its 
intended conditions of use as a lubricant for food production.  Specifically related to IS0 100 
viscosity oil, the 1996 oral feeding study of mineral oils of  various viscosities by Exxon 
Biomedical  Sciences  found  that  higher  viscosity oils had  no biologcal effects on Fischer 344 
rats. 

All the identity information pertaining to food-grade mineral  oil is noted  in Sections A through 
D, and  in the Appendices. Ths  information  is  relevant to t h s  GRAS determination because it 
demonstrates that mineral  oil is manufactured in a fashion that makes  it a consistent  product, 
both  in its consistency  and its ability to meet  food-grade specifications. 

Insofar as the estimated increase of mineral  oil  in  the diet based  upon  our  very  rough estimates, a we calculated that  if a person ate one pound of processed potato products daily, the increase in 
mineral  oil consumption based on our  proposed GRAS use  would  be 2.3 mg.  daily. According 
to FDA’s December 1 1,2000 response to our  original GRAS affirmation for a similar use of 
mineral  oil (GRN 00040), it appears that the current  cumulative  estimated  dietary intake of 
mineral  oil  from  previously  approved  food  ingredient  uses  is about 200 milligrams per day.  In 
our  worst-case calculation (one  pound of potatoes  per  day), the intake increase is  only one 
percent. We  believe this is not a significant amount and would  not cause any harm, based  upon 
the studies cited. 
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1. Ennviranmental Assessment 

In accordance is 21 CFR Sections 25.32(f) and 25.32(k), no environmental assessment is being 
provided with this Petition because  a categorical exclusion applies to the requested  use of 
mineral oil. No environmental  assessment is required  because  it  is affmed as GRAS, and is a 
prior-sanctioned food additive. Under 25.32(k), IS0 100 Viscosity Mineral Oil could also be 
considered a direct additive,  and thus considered to be  added  directly to food. It is intended to 
remain on the food through  human  ingestion, and is not  intended to replace any macronutrients 
in  food. 

In consideration of the foregoing and all appendices to this GRAS Notification, it is requested 
that the  Food and Drug Administration review these  materials and agree with our conclusion that 
for the purpose as an ingredient of a  nonstick  spray  product  for potato processing equipment, 
IS0 100 Viscosity  Mineral  Oil is GRAS  AT  5.0  parts  per million. 

Respectfully submitted 

AMERICAN  INGREDIENTS  COMPANY 

000016 
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APPENDIX II 

5 178.3620 

which it contacts food does not exceed 
0.002 inch. 
[4!2 FR 14609. Mar. 15.  1977. as amended at 47 
FR 11847. Mar. 19.1982; 54 FR 24898, June 12. 
19891 

8 1783620 Mineral oil 
Mineral  oil may be safely need as a 

component of nonfood articles  intended 
for use in contact with food, subject to 
the provisions of this section: 

(a) White mineral oil meeting the 
speciflcations prescribed in 5172.878 of 
this chapter may be used as a compo- 
nent of nonfood articles provided such 
use complies with any applicable 1 M -  
tations in parts 170 thmugh 189 of this 
chapter. The use  of white mineral oil in 
or on food itself, including the use of 
white  mineral oil as a protective coat- 
ing or release agent for food, is subject 
to  the provisions of 9172.878 of this 
chapter. 

(b) Technical white  mineral oil iden- 
tified in paragraph (b)(l) of this section 
may be used as provided in paragraph 
(b)(2) of this section. 

(1) Technical white  mineral oil con- 
sists of specially reflned distillates of 
virgin petroleum or of specially refined 
distillates that are produced syn- 
thetically from petroleum gases. Tech- 
nical white  mineral oil meets the fol- 
lowing specifications: 

(1) Saybolt color 20 minimum aa de- 
termined by AST” method D156-82. 
“Standard Test Method for Saybolt 
Color of Petroleum Products (Saybolt 
Chromometer Method).”  which is in- 
corporated by reference. COpieS msg be 
obtained from the American Society 
for Testing Materiah. 1916 Race St.. 
Philadelphia, P A  19103. or may be ex- 
amined at the Omce of the Federal 
Register. 800 Nodh Capitol Street, 
NW., sutte 700. Waehington. I)C “08. 
(ii) Ultraviolet absorbance limit8 as 

follows: 

4.0 
53 
23 
0.8 

Technical white  mineral  oil’containing 
antioxidants shall meet  the specified 
ultraviolet absorbance limits after cor- 
rection for any absorbance due to  the 
antioxidants. The ultraviolet absorb- 
ance shall be determined by the proce- 
dure described for application to min- 
eral oil under “Specincation” on page 
66 of the “Journal of the Association of 
Official Agricultural Chemists.” Vol- 
ume 45 (February 1962) (which is incor- 
porated by reference: copies are avail- 
able from the Center for Food Safety 
and Applied Nutrition (HFS200). Food 
and Drug Administration, 200 C St. 
SW.. Washington. DC 20204. or available 
for  inspection at the Ofnce of the Fed- 
eral Register. 800 North Capitol Street, 
NW., suite 700. Washington. DC 20408). 
disregarding the last two sentences of 
that procedure and substituting there- 
for  the following: Determine the ab- 
sorbance of the mineral  oil extract in a 
LO-millimeter cell in the range from 
260350 mp, inclusive, compared to  the 
solvent  control. If the absorbance SO 
measured exceeds 2.0 at any  point in 
range 280350 mp. inclusive, dilute  the 
extract and the solvent  control, respec- 
tively, to twice their volume with di- 
methyl sulfoxide and remeasure the ab- 
sorbance. Multiply the remeasured ab- 
sorbance values by 2 to  determine the 
absorbance of the mineral oil extrwt 
per centimeter optical  pathlength. 

(2) Technical  white  mineral oil may 
be used wherever mineral oil is per- 
mitted for use as a component of 
nonfood articles complying with 
sl75.105, 176.200. 176.210,  177-2260, 
177.2600. and 177.2800  of this chapter  and 
% 178.3570 and 178.3910. 
(3) Technical white mineral oil msg 

contain ‘ a n y  antioxidant  permitted in 
food  by regulation8 issued in accord- 
ance with section , 4 0 9  of the Act, in an 
amount  not gkeater than that required 
to produce ita intended effect. 

(c) Mineral oil identified in Rara- 
graph (c)(l) of this section may be used 
as provided in paragraph (cX2) of thLB 
section. 
(1) The  mineral oil consists of virgin 

petroleum distillates reflned to meet 
the following speciflcatlona: . 

mum. 
(ii) Color 5.5 maximum as determined 

by ASTM method DS0042, “Standard 

(i) Initial boilim point of 450 “F mini- 
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out the procedure shall meet the specincs- 
Organtc solvents. All solventa used through- 

tiona and t8sts desrlbed in thls s~eciflca- 
tion. The isooctane. bemnne, ac%tone. and 
methyl al~&Ol daslenated t b  lise follow- 
ing this DmwraDll shall pess the f0lloaing 
teat: 
To the speclfled quantity of solvent in a 

a5omilllllter Erlenmeyer flask add 1 milll- 
llter of wed n-heaadecane and evaporate 
on the steam bath under a stream of nitro- 
gen (a loose alumlnum foil jacket around the 
flask w i l l  speed evsporation). Discontinue 
evaporation when not over 1 milllllter of res- 
idue remains. (To the restdue from benzene 
add a lo-mtlllllter portion of purlfled tso- 
octane. reevapomte. and repeat once to in- 
sure complete removal of benxene.) 

reduced by using the optional evaporation 
Alternatively. the evaporation time can be 

flask. In thls case the solvent and n-hexs- 
decaaeamplacedlnthefbskonthesteam 
bath. the tube assembly Is inserted. and a 
stream of nitrogen is fed through the inlet 
tube while the outlet tube ls connected to a 
solvent trap and vacuum line ln such a way 
88 to prevent any flow-back of condensate 
lnto the flask. 

Dissolve the 1 mllllllter of hexadecane resi- 
due In isooctane and make to 25 milliliters 
volume. Determine the absorbme In the 5- 
centlmeter nth length cells compared to 
isooctane as reference. The absorbance of the 
solution of the solvent residue (except  for 
methyl alcohol) shall not exceed 0.01 per cen- 
timeter path length between 280 and 400 mp. 

shall be 0.00. 
For methyl a l c o h o l  this absorbance value 

milllllters for the test descrlbed in the ure- 
Isooctane f22.4"ylpentone). Use 180 

C e d i n g  -DL Ruig. lf D m ,  by 
passsee through a column of activated sill- 
gel (orade l2 Dadson Chemical Company. 
Baltlmore. Maryland. or eauivalent) about 90 
centimeten in length and 5 centbetem to 8 
centimeters in diameter. 

lltera for the test Purify. lf nfmssary. by 
dlaUllatlon or otherwise. 

llters for  the teat. Purify. lf newssaw. by 
distillation. 

E-, A.C.S. mr%t grade.  US^ 150 mllll- 

Acetone. A.C.S. -@8t gmde. Use 200 all- 

Eluung mixnuds: 
1.10 percent beeme in isooctane. Plpet 50 

milliliters of benzene into a 2SO-mllllllter 
glaas-stoummd oolumetrlc flask and adjust 
to volume with isooctane. vith miring. 
2.2Upercentbe7~enefnf,vmcme.Plpet50 

millllitem of benzene into a 2SO-milllllter 
glaaastoopered volumetric flask aud adlust 
to volume with isooctane, with miring. 
3. -cwter mfrhne. Add 20 

milliliters of water to 380 millllitars of ace- 
tone and 2M mUlllltars of benzene, and mlx. 

y ."- 
I__ .... 1 l; 

m ...._" """ 
280 """" 
300 "....-....."."" - 015 

There shall be no i r r e ~ t l e s  In the ab- 
sorbance curve within these wavelengths. 

Phosphorfc rrcid. 85 percent A.C.9. reagent 
grade. 

Sodium borohydride. 98 percent. 

ery Compcmy. Westvaco MvtPfon. dLpmbutep blf 
,Wagnesturn otfde (Sea Sorb 43. Food Machin- 

cheniccrl suppZy fins. or equftdent). Place 100 
grams of the magneslum oxlde in a lame 
beaker, add 700 rpillillters of dls~lled water 
to make a thin sluny. and heat on a steam 
bath for 30 mlnutes with lntermittent stlr- 
rlng. stir well initially to insure that all the 
adsorbent is completely wetted Using a 
Buchner funnel and a fflter mper (Schlelcher 
& Schuell No. 597. or equivalent) of sulable 
diameter. fllter with sucuon. Contlnue sac- 
tion until water no longsr drips from the 
funnel. Tnrnsfer the adsorbent to a gLBBs 
trough llned wlth aluminum foil ( f i w  from 
rolltng oil). Break up the wlth a 
clean spatula and spread out the adsorbent 
on the alumlnum foil in a layer about 1 cen- 
timeter to 2 centimeters thick Dry for  24 
hours at 16U 'C ft 'C. Pulveerixe the magna 
with mortar  and m e .  Sieve the pulverized 
adsorbent between 60-180 mesh. Use the mag- 
neela retained on the 18O-mesh Sieve. 

CeUte 545. Johns Manwille Compans. &to- 
maceom earth. or equivalent. 

M a g m s t w n  O z f d e 4 e l f t e  545 mLrture (2+l) blf 
loefglrt. Place the magnesium adde (6o-m 
mesh) and the Cellte 546 in 2 to 1 pmpor- tione. respectively. by weight in a glass- 
stoppered Uaak large enough for adequate mixtng. Shake vigorously for 10 minutes. 
Traaafer the mixture to a glaaa trough llned 
with aluminum foil (free from roulng oil) 
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a ~ d  spread it out on a layer  about 1 centi- mlnnte. Repeat the  extraction  opet8tion 
meter to 2 centimeters  thick. Reheat the  with two additional portions of the s a -  - at 160 ‘C 33 ‘C for 2 horn. and Store oride-ffiid w and wash each e w t l v e  
in a tightly closed flask. in tandem through the  same three portions 

gmde. prelenrblv in oranulur fonn. For each Collect the successive extractives (SM) mil- 
bottle of eodium sulfate reagent used. estab- lllitera total) ln a separatory funnel (pref- 
U h  a8 follows the necessary sodium sulfate erablg %liter) c0n-g 480 ~~ of 
mw88h to provide such alters re~ulred in distilled water; mir. and allow to cool for a 

anhydrous sodium sulfate in a 30-mllllllter been added. Add 80 mllllllters of isooctane to 
the method: Place approximately 35 grams of few minutes after the last extractive has 

meter filter funnel  with glass wool p l ~ ~ g ;  ne1 vigorously for 2 minutes. Draw off the 
wurW. Mtted-glass funnel  or in a 65-milli- the solution and extract by shaking the fan- 

waah wl th  successive 15-milliliter portions of lower aQueou8 layer into a second aeparetorJr 
the lndicatd solvent  until a 15-mllllllter funnel (preferably %liter) and repeat the ex- 
portion of the  wash shows 0.00 absorbance tractlon with 80 mlllillters of isooctane. 
par centimeter  path  length between 280 mp Draw off and discard the aqueous layer. 
and 400 mp when tested as prescribed under Wash each of the ~millillter 

ofwash solvent are s a c l e n t .  
“Organic eolvents.” Usually three portions three times with 100-milllliter portions of 

distilled water. Shaking Ume for each wash 

ple, determine  the absorbance in a 5”- ter the first exnnctive  through anhya Before proceeding wlth analysis of a sam- la 1 minute. Discard the aqueous layem. Fil- 

meter path cell between 250 millhlcrons and sodium sulfate prewashed with isooctane ( m e  
400 millimicrons for the  reagent blank by Sodlam sulfate under “Reagents and Mate- 
carrging  out the procedure. without an oil rials’’ for prepmation of filter) into a ’&& 
sample. recording  the  spectra after the ex- milliliter Erlenmeyer flask (or optionally 
tractlon seage and after the complete proce- lnto the evaporation flask). W a s h  the f h t  
dnre as presnlbed. The absorbance per centi- sepamtory funnel with the second 80”- 
meter  pathlength following the  extraction liter isooctane extractive and p89s through 
stage should not exceed 0.02 In the wave- the sodium sulfate. Then wash the second 
le- range from 280 mp to 400 mK the ab- and ffrst separstory funnels  successively 
sotbance per centimeter  pathlength follow- with a 20-milllllter portion of isooctane and 
lng the complete procedure should not ex- psss the solvent through the sodium sulfate 
ceed 0.02 in the wavelength  range from 280 lnto the flask. Add 1 milliliter of n-hexa- 
mpto 400 mp. If in either  spectrum  the char- decane and evaporate the isooctane on the 
BctBcistic benzene peaks ln the 250 mp-260 steam bath under nlwgen. Discontinue 

p region are present, remove the benzene evaporation when not over 1 milliliter of res- 

d record absorbance again. 
the pI’Ocedure under “Organic solvents” ldue remains. To the residue, add a 10-milll- 

Place 300 mllllliters of dimethyl sulfoxide milliliter of hexadecane, and repeat this o g  
liter portion of Isooctane. reevaporate to 1 

in a 1-liter separatory funnel and add 75 mll- eration once. 
lllluvS of phosphoric acid. Mix the  contents Quantitatively  transfer the residue with 
of the  funnel and allow to stand for 10 min- isooctane u3 a 2430-mlllillter volumetric 
utea (The  reaction between the sulfoxide flask. make to volume. and mix. Determlne 
and the acid 1s exothermlc. Release pressure the absorbance of the  solution in the l-centl- 
after mixing. then keep funnel stoppered.) meter pathlength  cells compared to 1x1- 
Add 150 mllllliters of isooctane and shake to octane as reference between 280 mrru)o m p  
pre-apullibrate the solvents. Draw off the in- (take m e  to lose none of the  solutlon in flll- 
dlvldual layers and store in glassstoppered lng the sample cell). Correct the absorbance 
flasks. values for any abaorbance derived from re- 

Welgh a -&gram Bample of the oil and agents as determined by carrying out  the 
er to a 5OO-milllliter sepan~tory funnel procedure without an oil sample. If the cor- 

taining I00 mllllliters of pre-eqailibrated rected absorbance does not exceed the limlts 
8ulfoxidephosphoric  acid mixture. Complete prescribed in this paragraph. the oil meets 
the transfer of the sample wlth amall por- the  ultravlolet absorbance speclficatlons. If 
Uona of preepuillbrated isooctane to give a the  comctsd absorbance per centimeter 
W volume of the oil and solvent of 75 mil- pathlength exceeds the Wts prescribed in 
Utera Shake the funnel vigorously for 2 thie m p h .  proceed as follows: Buan- 
minutes. Set up three 25O-mlllulter sepa- Utatively transfer the lsooctane solution to 
ratory fmnels with each  containing30 mUU- a 125-millllIter flask eaaipped with W40 
lltan, of pre-equilitanted isooctane. After Joint. and evaporate the  isooctane on the 
=paration of liquid phases, camfully draw steam bath under a stream of nitrogen to a 
of? lower layer into the first ’&&millllIter volume of 1 mllllliter of hexadecane. Add 10 
asparatory funnel  and wash in tandem  with milliliters of methyl  alcohol and approxi- 

.~.... . ~ .~ the . ~ .  SO-mllllllter portions of isooctane con- mately 0.3 gram of sodium borohydride. 

nele. Shaking tlme for each wash ie 1 atmosphere. A meamrlng dlpper may be 
taiiikl-irthe , 2 W - m i l l i l l t e r  sepsratory fun- (MUmize arrpoapra of the borohydride to the 

Sodium sulfate. anhydrous. A.C.S. rea#e?zt of isooctane. 

@ 

a 

.9” 

383 



9 178.3620 
used) Immediately flt a water-cooled con- 
denser equipped w i t h  a 24/40 joint and wlth a 
drylng tube lnto the flask. mix until the 
borohydride 1s dissolved, and allow to stand 
for  30 minutas at mom temperature. with 
intermlttent swirling. At the end of this pe- 
riod, disconnect the flask and evapomte the 
methyl  alcohol on the s team bath under nl- 
trogen ~ t f l  the sodium borohydride begins 
to come out of the solution. Then add 10 mll- 
llllters of lsooctane and evaporate to a vol- 
ume of about 2-3 milliliters. Agaln. add 10 
mllllllters of lsooctane  and  concentrate to a 
volume of approxtmately 5 milllllters. Swirl 
the flask repeatedly to assure adequate 
washing of the sodium borohydride residues. 

on the upper part of the stem of the 
Fit the tetrafluoroethylene polymer disc 

chromatographic tube, then place the tube 
wlth the disc on the suction flask and apply 
the vacuum (approximately 135 milllmetera 
Hg pressure). Welgh out 14 grams of the 21 
magnesium oxide-Cellte 545 rmxture and 
pour the adsorbent mixture lnto the 
chromatographic tube In approzlmately 3- 
centimeter layers. After the additlon of each 
layer.  level off the top of the adsorbent wlth 
a flat glass rod or metal plunger by pressing 
down firmly untll the adsorbent is well 
packed. Loosen the topmaforementloned rate. Just before the solvent mixtun, reaches 
adsorbent level, add 25 millllltera of 20 per- 

and contlnue the  percolation a t  2-3 milll- 
cent benzene In isooctane to the reservoir 

litera per mlnute untll all this solvent mix- 
ture has been removed from the column. Dl+ 
card all the elution  solvents collecesd up to 
this point. Add 300 milllllters of the acetone 
benzene-water mixtare to the reservoir and 
percolate through the column to eluate the 
polynuclear compounds. Collect the eluate in 
a clean 1-liter separatory fhmel. Allow the 
column to drain until most of the solvent 
miarve is removed. W a s h  the eluate three 
times wlth 300-mlllillter portions of dietilled 
water, shaking well for each wash. (The addl- 
tlon of small amounts of sodium chloride ia- 
cilltatea separation.) Discard the aquemus 
layer aftar each waah. After the Ilnal separa- 
tion. filter the residual benzene through an- 
hydrous sodium sulfate pnt-waahed with ben- 
zene (see sodium sulfate under ‘‘Reagents 
and Materials” for preparaeion of fllter) into 
a 2W-mllllllter Erlenmeyer flask (or option- 
ally lnto the evaporation flask). W a s h  the 
aepsratory funnel wlth two addltional 20- 
mllllliter portions of benzene which are also 
!lltered through the sodlum sallate. Add 1 
mllllliter of n-hexadecane and completely re- 
move the benzene by evaporation under nl- 

. ” . ---trogen. using the special procedure to ellmi- 
nate benzene as ptevlously described under 
‘‘organic solvents.” Quantitatively trsnsier 

volumetrlc flask and adjust to volume. De- 
the realdue with isooctane to a 2Ul-mlllllitar 

termine the absorbance of the solution in the 
I-centimeter mthiength  cells compared to 

21 CFR Ch. I (4-1-98 Mmon) 

isooctane as reference bememn 250 m w  
mp. Correct for any absorbance derlved from 
the reagents as determined by carryfng ollt 
the procedpre without an ofl spmple. If ei- 
ther spectnun shows the Charscteriatlc ben- 
wne pealnr in the 250 m*260 m p  -on. evap- 
orate the solution tn remove benzene by the 
pmcedm under  “Organlc solvents.” Ms- 
solve the residue, transfer poantltativel~. 
and dust to volume in 1Booctpoe in a 200- 
millilltar volumetric [lask. Record the ab- 
sorbance again. If the corrected absorbance 
does not exceed the limits p~opoesd in this 

violet  absorbance sueclflcatlons. 
paragraph, the ofl meets the prapoeed ula- 

(d) Mineral oil identified in para- 
graph (d)(l) of this section mag be ased 
aa provided in paragraph (d)(2) of this 
section. 

(1) The mineral  oil  consists of virgin 
petroleum distillates refined to meet 
the following specifications: 

(i) Distillation endpoint at 760 milli- 
meters pressure not to exceed 371 OC. 
with a maximurn residue not to exceed 
2 percent. as determined by ASTM 
method D86-82, “Standard Method for 
Distillation of Petroleum  Products,” 
which is incorporated by reference. The 
availability of this incorporation by 
reference is given in paragraph (b)(l)(i) 
of this section. 
(ii) Ultraviolet  absorbance limits aa 

follows as determined by the method 
described in paragraph (dX3) of this 
section. 

Mdllun 
&ab. 

!- p a  w- (mr3 z52 
280o299 u 
300 os19 ’ 12 
9ows59  d 
580104m s 

(iii) Pyrene content not to exc8ed a 
mnxlmamof25partepermillionasde- 
termined by the method described in 
paragraph (dX3) of thie secaon. 

(2) The mtneral oil msg be d o w  
in the processing of jute fiber employed 
in the prodaction of taxtlle bags in- 
tended for use in contact with the fol- 
lowing types of foood: Dry grains and 
dry eeeds (for example, beans, peas. 
rice, snd lentils); whole root crop vege- 
tables of the types identined in 40 
180.34(f); unshelled aad shelled nuts (in- 
ciuding peanuts); and dry animal feed. 
The U h e d  pmcessed juta flber shall 
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contain no more than 6 percent by 
weight of residual mlneral oil. 

(3) The analytical method for deter- 
mining ultraviolet absorbance limits 
and m n e  content is as follows: 

ratorp funnels ntw ath tetrancto- 
L AppcEmttu. A. ABsorted beakem. sew- 

ethylene polymer stopcocks, and  graduated 
oylinders. 
B. V o l m e m c  flssks. m)-mllllllter. 

nominal 13 centimeters  outside dlameter x 
C. A c h m m a t o g r a ~ c  column made from 

76 centimeters g h  tubing tapered at one 
end  and Joined to a 2-millimeter-bore tetra- 
nuomethylene polymer stopcock. m e  oppo- 
site end Is flanged and joined to a female W 
ID standard taper flttlng. Thls provides for 
accommodating the 5OO-mUllliter resemlr 
described in item LE below. 

nomiaal 1.7 centimeters outside dlameter x 
D. A chromatographic column made  from 

ll6 OenUmem glass tubing tapered at one 
end and joined to a 2-millimeter-bore tetra- 
fluomethylene polymer stopcock. The oppo- 

metem outxdde diameter x 9.0 centimeters 
site end is flanged and joined to a 2.5 centl- 

g&ss tube ham a female W 4 0  standam3 
-per flttlng. Thls provides for  accommodat- 
lng the 5llO-millillter reservoir descrlbed in 
itam L E below. 
E. A 5llO-mllllliter reservoir having a W40 

standard taper male flttlng at bottom and a 
snitable ball jolnt at  the top for  connecting 
to the nitrogen supply. The female fltting of 

6 
the chromatographic columns descrlbed in 
items L C and D above and the  male  fltting 

should both be equipped with glass hooks. 
f the reservoir descrlbed in thls ltem E 

Stopcock grease 1s not to be used on ground- 
(NOTE Rubber stoppers are not to be used. 

glasa joints in this method.) 
F. A spectrophommeter equlpped to auto- 

matically record absorbance of lipuld sam- 
ples in I-centbneter  pathlength  cells in the 
epectral region of 280-400 m p  with a spectral 
BLit width of 2 mp or less. A t  an absorbance 
level of about 0.4, absorbance measurements 
ahall be repeatable within M.01 and accurate 
aithin *.OS. Wavelength measurements shall 

repeatable wlth M.2 my and accurate 
within d.0 n q ~  Instrrunent operating con&- 
uons am sslected to realize this performance mer dynamic (automatic)  recordlng oper- 
ations. Accuracy of absorbance  measure- 
ments are determined at 290.345, and 400 mlr, 
Uabg potasslum chromate as the reference 
IRandmL O?atiOnat Bureau of Standards Cir- 

ment of commerce, w.) 
Culm 484. Spectrdphotometry, U.S. Depart- 

:,’ Dathlengths OT 1.0~~0.005 centimeter or bet- ‘k *& Atrfg or teaoentr amt ma-. megent- 
OradechemicaLsehaLlbeaaedinallte8ts.It & b further specifled that each chemlcal shall 

(b. 

0. T W O  fased Q O a r a  Cells havlw 

I 178.S2O 
be tested for purity in accordance with the 

rials” in m below. In addition, a b U  m 
instruction glven under “Reagents and Mate- 

WtheprocedumsbAlbmadeoneachpuri- 
ned lot or reagents and materials. unlttas 
otherwise indlcar& referenoeg to water 
shall be understood to mean dLstllled water. 

A l l  solvents used throughout the 
X U  Rarrocnts and ma&fa&- A. Organic sol- 

cedure ahsll meet the sp~ddcst ions  and 
tests descrlbed in this Bemion IIL The !so- 

and n - h d e c a n e  deslgnamd ahall paw the 
octane. benzene. cyclohexane. nitrometbane. 

fouowlng teat: TO the s m n e d  m u m  of 
solvent in a 15O-milllliter beaker, add 1 milli- 

on the steam bath under a stream of nitro- 
gen. Discontinue evaporation when not over 
1 mllllllter of residue remains (to ths &due 
from bentme and nitromethane  add a lbmll- 
llllter portion  of puritled isooctane. re-evap 
orate. and remat once to insure complete re- 
moval of solvent). Dissolve the 1 milliliter of 
n-hexadecane residue in Isooctane and make 
to 10-mllllliter volume. Determine the ab- 
sorbance In 1.0-centlmeter pathlength cells 
compared to water as reference. The ahsorb- 
ance of the  solution of solvent residue shall 
not exceed 0.05 between 280 and 400 m p  

mllllllters for the above test. Purity. ii nec- 
essary, by passage through a column of actl- 
vated sillca gel. 

2. Benzene.  Use 200 milliliters for  the above 
test. Purify, if necessary, by distillation  or 
otherwlse. 

above test. Purlfy, i f  necessary, by distllla- 
3. Cvcloherune. Use 70 milllllten, for the 

tion. slllca gel percolatlon. or otherwise. 
4. Nitromethane. Use 125 milllllters for the 

above test. Purlfy. if necessarg. by distllla- 
tion  or othercplse. 

5. n-HeIadecnne. Determine the absorbance 
on this solvent directly. Purify. if necessary. 
by silica gel percolation or otherwise.. 
B. Other materials-1. %rem stcrndcrnl ref- 

erence. Pgrene. reagent grade. melting point 
range 150-152 %. (Organlc chemical 3Q1, 
Eastman Xodak Co.. Rochester. N.Y., or 
eqaivalent). The standard reference absorb- 
ance is the absorbance at 934 mWminnnn of 
a standard reference solution of pyrene con- 
taining a concentratdon of 1.0 mill&ram per 
llter in purlfled lsooctane rn- against 
isooctane of the same spectral parits in 1.0- 
centimeter cells. (This absorbance wll l  be ap- 
proximately 0.28.) 
2 Chrysene solution. Prepare a solution at a 

coneentratlon of 5.0 milligmms par Uter  by 
dissolving 5.0 milligrams of chrywne in pari- 
fled isooctane in a 1-liter volumetric flask. 
Adjast to volume with isooctane. 

parity,  cyllnder wlth  regulator. and valve 
3. Nitrogen gas. Water pumped or equivalent 

control flow at 5 ps.1. 

liter O f  ptlrliled n-harsde-0 and evaporste 

1. I~00cta~ ( 2 2 . 4 - M m e t h y l ~ t r m ) .  USE 240 
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4. slliccr gel. 1UHlO meah (Davlson Cheml- cal. Baltimore. Md.. Grade 925 or equiva- 

lent). purlned and activatd by the following 
ps0cedux-s Place about 1 kilogram of sllica 
gel in a large cohmn and wash with con- 
tamlnant” benzene until a aMrnillillter 
sample of the bezmne coming off the column 
will pass the  ultraviolet absorption test for 
benzene. This test la pedomed 89 stipulated 

above.. When the silica gel has been suffi- 
under “Organlc solvents” In A under III 

dently cleaned. activate the gel before use 
by placing the l-kilomam batch in a shallow 
contalner in a layer no greamr than I inch in 
depth and heating in an oven (Caution! Ex- 
plosion aazard) at 130 C. for 16 hours, and 
store in a vacuum desiccator. Reheating 
about once a week is necessary if the silica 
gel la repeatedly removed from the desicca- 
tor. 

Grade F-20. or equivalent grade). 80-200 mesh. 
5. Aluminum orkie (Aluminum Co. of America. 

purlfled and activated by the following pro- 
cedure: Place  about 1 kilogram of aluminum 
oxide in a large column and wash with con- 

sample  of the benzene coming off the column 
tamlnant-free benzene until a 200-milllliter 

benzene. This test 1s performed as stipulated 
will pass the  ultraviolet absorption test for 

under “Organlc solvents” in A under III 
above. (Caution! Remove Benzene From Ad- 
sorbent Under Vacuum To Minimize Explo- 
sion Hazard In Subsequent Heating!) When 
the aluminum oxide has been sufflclently 
cleaned and freed of solvent,  actlvace I t  be- 

shallow container in a layer no greater  than 
fore use by placing the I-kilogram batch in a 

1 inch In depth. Heat in an oven a t  130 “C for 
16 horn.  Upon removal from heat, store at 
atmospheric pressure over 80 percent (by 
weight) sulfuric acid In a deslccator for at 

minum oxide wlth between 6 to 9.5 percent 

weighed sample of the ptepsrad aluminum 
volatiles. This la determined by hesting a 

oxlde at 2,000 ‘F for 2 houm and then quickly 
reweighing. To insure the proper adsorptive 
properties of the  aluminum oxlde. perform 
the following test: 

B. Weigh 50 grams fl gram of the activated 
alumlnum oxide and pack into the 

75 centimeters) desoribed under ’‘Appea-&~~** 
chmmatographic column (13 centimeters x 

In C under I above. Use glass wool at the col- 
umn exlt  to m v e n t  the aluminum oxide 
from passing through the column. 
b. Place a 250-Wllter graduated cylinder 

under the column to measure the amount of 
eluate comlng ftom the column. 

c. -wet the aluminum oride by passing 
40 milllllters of isooctane through the col- 
umn. Adjust the n lbgen  pressure so that 
the rata of descent of the isooctane coming 
off the  column is bemeen 1.5 to 2 5  mini- 
liters per minute. 
6 Just  prior to the last of the !-eane 

reaching the top of the alumlnm oxide bed, 

1-t 36 h o w  before ~98. This gives alu- 

add 10 milllllters of the Isooctane solu- 

llter. 
containing 5.0 mill&rams of chrssene PQ 

e. Continue percolation until the mocw 
is lust above the aluminm oxide. Then a 
200 milllllters of a mtrturs of bermne 
lsooceane (3346 percent benzene and 66% m- 
wnt isooctane by volume) to the resem~k 
and  continue percolation. 

f, Continue percolation, collecting the 
eluates (40 milliliters of the  preset solotlo% 

rnUlllltexs of the gradient solution) In ths 
10 milllllters of the sample soluUon. and aOa 

a5o-rnillillter graduated  cyllnder until the 
level of the gradient  solution Is Just above 
the aluminum oride. Add 200 ngllllltem of 
the eluting solution of benzene and isoootane 
(90 percent benzene and 10 percent isooctane 
by volume) to the colnrrm and continue col- 
lecting until a total of 250 millllltexs of solu- 
tion has e n  obtained. This may be as- 
carded. NOW begln to collect the  npal eluate. 

under the column and  continue  the percola- 
g. Place a 100-milllllter graduated cyllnder 

tlon until a 100-milllliter eluate has been ob- 
talned. 

100-milliliter fraction by ultravlolet analy- 
h. Measure the  amount of chcysene ln this 

sls. If the aluminum oxide 1s satisfacto~. 
mom than 80 percent of the original amount 
of shrysene should be found In this fractlon. 
(NOTE: If the  amount of chrysene recovered 
1s lesa than 80 percent. the  origlnal batch of 
almlnum oxide should be sleved between 
100-160 mesh. Activation and tasting of this 
sleved batch should lndlcate a satisfactorg 
aluminum oxide for use.) 
IV. Sampling. Precautions must be taken to 

insure that an  uncontaminated  sample of the 
mineral oil is obtained  since ultmviolet ab- 
sorption is very sensitive t o  srnall amounts 
of extraneous material contaminating the 
sample through careless handling. 

with the analysis of a sample. detennlne the 
absorbance of the solvent reslduea by carry- 
lng out the procedure without a sample. 
B. Sample. I. Weigh out 20.0 grams q.1 

gram of the mineral oil into a beaker  and 

fitted with a tetratluoroethylene  polymer 
transfer to a 2!%m!lliliter sepuatory fume1 

stopcock uslng enough cyclohexane (25 mil- 
liliters) to Bive a flnal total volume of 50 
milllllters (mineral oil plus cyclohexane). 
rated with cyclohexane and shake by hand 
2. Add 25 mlllfllters of nitromethane sa-- 

vigorously for 3 minutes. Recover the lower 
nitromethane layer in a 150-mlllillter beaker 
con-ng 1 milllllter of n-hexadecsne and 
e.vamratx on the steam bath under nitrogen. 
Repea< the extraction -four more ttmes. re-. , 

covering each extract in ehe 150.mllllllter 
beaker. E.erch care not to N 1  the beaker 
to such a capacity that solvent losses may occur. Evaporate the combined 
nitromethane extracts to 1 milllllter of n- 
hexadecane mldue  containlng  the 

V. Procedure. A. BJank. Before proceeding . 
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and O W  Admlnistrerion, HHS 
pomethane-sduble mineral ofl ertrac- 

uvem. (NOTE: Complete removal of the 

& 
cook on the column. Transfer the n - h a -  

wane residue from the  lMmilliliUtr beaker 
procedure step 3 above onto the col- 
using several wsshes of isooctane (total 

volume of washes should be no greater than 
10-15 milliliters). 

tion until the isooctane is about 1 centi- 
7. Open the stopcock and continue percola- 

meter above the top of the aluminum oxide 
bed Add 200 milliliters of isooctane to the reasrpoir. and continue  the percolation a t  
the specified rate. 

8. Just before the isooctane surface reaches ’ the top of the aluminum oxide bed. add 200 

I 
I 

niWmethane is essential. This can be as 
gored by two successive additions of 5 milli- utsre of Feoootane and reevaporation.) 

8 Remove the beaker from the steam bath 
.nd allow to cool. 

4. Weigh 50 fl gram of activated alu- 
&tam oxlde and pack into the 
chroxnatographic column (13 centimeters x 
75 centimeters) d d b e d  under “AppaI’atus” 
& C under I above. (NUTS: A small plug of 
ols,se wool is placed at the column exit to 
prevent the aluminum oxide from passing 
through the column. After adding alrrminum 
dde. tap the column llghtly to remove alr 
voids. All percolations using aluminum oxide 
me performed under nitmgen pressure. The 
@lO-milllliter reservoir described under “Ap 
prstrur”inEunder1abooeistobeusedto 
hold the elution solvents.) 
6. Prewet the column by adding 40 mlllt- 

utela of ieooctane to the column. Adjust ni- 
tmgen pressure eo that rate of descent of the 
~tanecomlngoffthecolumnis2.Oto3.0 
milliliters per minute. Be careful to &- 

the level of solvent in the reservoir to 
prevent air from entering the aluminum 
d d e  bed. New or additional  solvent is added 
just before the last portion of the previous 
tmlmnt enters the bed. To rnlaimizA possible 
photooxidation effects. the following proce- 
dum8 (steps 6 through 18) shall be canled  out 
In mbdued light. 

the top of the aluminum oxlde bed. release 
6. Before the last O f  the lsooctane reaches 

the nitrogen pregsure and turn off the stop 

a milliliters of a mixture of benzene  and Iso- 
e (33% percent benzene and 66% percent 

Qolltinae the percolatton. 
e by volume) to the msexvoir. and 

reaches the top of the aluminum oxide bed, 
9. Just before the surface of this mirtllre 

nrlsese the nitmgen pressure. turn off the 
&apcoc& and dlacard all the elution solvents 

8Uxtnre of benzene and isooctane (90 percent 
10. Add to the reservoir 300 mllllliters of a 

bsItwne and 10 percant isooctane by volume). 
. Dhoe~ a Smllllliter graduated cylinder 

Under the column. contdnue the percolation 
UntU 20 milllllters of eluate has been col- 

. colleotsd up to th is point. 

. . .  - hOted.audthendlscardtheeluate. 

Q 178.- 
11. A t  this point, place a clean Zso-mllll- 

liter Erlenmeyer flask under the column. 

remaining eluate. 
Continue the percolation and collect all the 

( N m  Allow the column to drain com- 
pletely. An increase in the nitrogen pressure 
may be necessary as the last of the solvent 
comes off the column.) 
12. Place 1 milliliter of n-hexadecane into a 

l5O-mlUUter beaker. Place this onto a steam 
bath under a nitrogen stream and transfer in 
small portions the  eluate from step 11 a m .  
Wash out the Erlenmeyer flask wlth gmall 
amounts of benzene and transfer to the evap 
oration beaker. Evaporate until only 1 mllll- 
liter of hexadecane residue remains. (NOTE: 
Complete removal of the belraene is emen- 
Ual. ”his can be assured by two apccessive 
additions of 5 milliliters of isooctane and re- 
evaporation) 
13. Remove the beaker from the steam bath 

and cool. 
14. Place a sample of 113.5 grams activated 

100- -mesh Uca gel in a 5oo.miUlliter 
glass-etoppered Erlenmeyer flask. Add to the 
silica gel 462 p a m s  (41 milliliters) of 

vigorously until no lumps of sillca gel are 
nitromethane. Stopper and shake the flask 

observed  and then  shake occasionally darlng 
a period of 1 hour. The resultant 
nitromethane-treated silica gel is 28 weight- 
percent nitremethane and 7l weight-percent 
sillca gel. 

tapered end of the 1.7 centimeters outside di- 
15. Place a small plug of glass wool in the 

me te r  x 115 centimeters column.  described 
under “Apparstus” in D of I above, adjacent 
to the stopcock to prevent silica gel from 
psssing through the stopcock. Pack the 
nitromethane-treated silica gel into the col- 
umn, tapping lightly. The resultant silica gel 
bed should be about 95 centimeters in depth. 
Place into a flask 170 milliliters of isooctane 
saturated with nitromethane. 

16. Place a 1Wmillillter graduated cyl- 
inder under the column and transfer the resi- 
due  from the beaker in procedure step 13 
above with several washes of the 170 milli- 
liters of isooctane. saturated with 
nitromethane. onto the top of the column. 

than 10 to 15 mllllllters.) Permit isooctane 
motal volume of washes  should be no greater 
eolution to enter the silica gel bed until the 
liquid level is at the top bed level. Place the 
lwxanmg amount of the  170 mllllliters of 
Isooctane, saturated with nitromethane, in 
the reservoir above the bed for perwlation 
through the silica gel. Apply nitrogen pre% 
sure to the top of the column. adjasting the 
pressure so that the isooctane is collected at 
the rate of 25 to 3.5 mllllliters per lilinute. 
and percolate isooctane through the bed 

collected Discard the 75 milliliters of eluate. 
until a quantity of 75.0 milliliters of eluate is 

Turn off the stopcock and add 250 mllllllters 
of benzene to the reservoir above the bed 



Use a rWX)-mllllllter beaker to collect the re- 
maining eluate. 

and pemolate the remaining isooctane and 
17. Open the stopcock. renew the pressure, 

bemne through the column eluting the re- 

small portions from the 400 miillliter beaker 
maining aromatics. Transfer the eluate in 

to a 1Smillillter beaker  containing 1 milll- 
liter of n-hexadecane and evaporate on the 

milliliter beaker well wlth small portions of 
steam bath under  nitrogen. Rinse the 400- 

lsooctane to obtain a complete transfer. 

nitromethane and benzene 1s essential. This 
(Nm: Complete removal of the 

can be assured by successive addltlons of 5 
milllllters of lsooctane and reevaporation.) 

es of fsooctsne into a #lO-milllllter volu- 
18. Transfer the residue wl th  several wash- 

metric flask. Add lsmctane to mark. 
19. Record the spec- of the sample  solu- 

tion in a lcentlmeter cell compared to 190- 
octane from 210 to 400 mw After making nec- 
sssapy corrections in the spectrum €or cell 
dlEerences and for the  blank absorbance. 
record the maximum absorbance in each of 

319.32Q-359,36O-400. 
the wavelength intervals (mv), 280-299, 300- 

a. If the  spectrum  then shows no discern- 
lble peak corresponding to the absorbance 
maximum of the pyrene reference standard 
solution a t  334 m b  the  maximum 
absorbances in the respective wavelength in- 
tervals recorded shall not exceed those Pre- 
scribed In paragraph (d)(l)(li) of thls section. 

of the sample solution,  and the spectrum as 
b. If such a peak is evident In the spectnun 

a whole is not lncompatlble with t hac  of a 
pyrene contaminant yielding such a geak of 
the observed absorbance, calculate  the con- 
centration of pyrene that would yield this 
peak (334 m) by the baseline technique de- 
scribed ln ASTM method ElW (Re- 
apmved 1981). "Standard Recommended 
Practices Cor General Techniques of Ultra- 
violet Quantitative Analgsls." which Is ln- 
~orporated by reference. The availability of 
thls incorporation by mference 1s given in 
paragraph (bXl)(l) of thls Section. C O m t  
each of the maximum absorbances in the re- 
spective speclfled wavelength intervals by 
subtracting the absorbance due to pgrene. 
determlned as follows: 

Cp x Sa 
Absorbance due to pyrene - - 

SP 
whOl.0: 
CpcCalculatad concentration of mene in 

SpcConcentration of pyrene reference stand- 
Sunple solution; 

rrd solution in same mics  of concentra- 
tion; 

&=Abaorbknca of m n e  reference standvd 
solution at =c>:a-- of mulmum ab- 
morbance of sample solution in the reapec- 
Uve specitled wavelength lntervala 

C=Calculated of umne !n m- 
solution. .: 

determlned shn 
The maximum 

pmne  content WJ 

hole of the sample 

of Pyrene as the 
clearly  incomprt. 

m p  then the 
e resmt ive  wave- 

t correction €or any 
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APPENDIX 111 

5076 

5076 is a 1.00 percent  active liquid release agent. It is designed for 
application to food  processing  equipment  to  prevent  sticking  and 
buildup. 

RECOMMENDED  USAGE  LEVELS 

5 ppm  maximum,  based on the total weight of food  contacting  the 
release agent  between  applications. 

FDA  COMPLIANCE 

5076 is a  combination of FDA GRAS and  direct  approved  substances. 
Further infomation is available on request. 

TYPICAL  PROPERTIES 

Appearance White,  opaque liquid 
Specific  Gravity @ 77°F 0.904 
Weight  per Gallon 7.53 
Pour  point, O F  15 

5076 contains  components  listed  on  the TSCA inventory,  and  they  are 
listed on  the DSL,  or otherwise  comply  with  CEPA  New  Substance 
Notification. 

STORAGE  AND  HANDLING 

If stored  outside,  product  should be brought to room  temperature  prior 
to using.  Product  may  show slight separation  on  extended  storage  and 
should be stirred  prior to use. 

SHIPPING 

Shipped in 55 gallon  non-returnable  drums or 5 gallon  pails. 

Bulletin TD654-L 
(Rev. 2/15/00) 

This information is not to be  taken as a  warranty or representation for which  we  assume  legal 
responsibility nor as permission  or  recommendation to practice any  patented  invention without. 
a  license. It is offered solely for your consideration,  investigation,  and  verification. 

800029 

http://www.patco-addiives.com
mailto:Info@patcc-additiVes.com


Pages 000030 - 000035 have been removed in accordance with copyright laws. Please 
see appended bibliography list of the references that have been removed from this 
request.



Pages 000036 - 000037 removed under the Privacy Act of 1974.  



c 

... Federal Register/Vol. 63, No. 230 /Tuesday, Decembi 
I..- * ", . 
silent on potential retroactive 
application of the rule, retroactive 
application violates the APAs notice 
and comment procedures.6 

." iscussion 
We will  deny PG&E's request for 

clarification, reconsideration and 
rehearing. 

We disagree with PG&E that the 
Commission must clarify or reconsider 
the  Final Rule at  this time because of 
retroactivity concerns. In the Final Rule, 
the Commission did not state that it 
necessarily would take any particular 
action. Rather, the Commisslon merely 
stated that challenges, to affiliate fuel 
prices recovered through the fuel 
adjustment clause prior to the effective 
date of this rule change are best decided 
on a case-by-case basis. When the 
Commission is presented with a case 
involving fuel adjustment clause 
recovery before the effective date of the 
Final Rule of the price of affiliate fuel 
purchases, the Commission can 
determine  at that time how  best  to 
proceed. 
The Commission Orders 

reconsideration and rehearing is hereby 
denied,  as discussed in the body of this 
order. 

PG&E's request for ciarification, 

By the Commission. 

Secretary. 
[FR Doc. 98-31960 Filed 11-30-98; 8:45 am] 
BILLING CODE 6717-01* 

DEPARTMENT  OF  HEALTH  AND 
HUMAN SERVICES 

Food  and Drug Administration 

21 CFR  Part 172 

Addition  to  Food for Human 
Consumption;  White  Mhreral Oil,  USP 

HHS. 
ACTION: Final rule. 

mCY: Food and Drug Administration, 

SuNMARy: The Food and Drug 
Administration (FDA) is amending the 
food additive regulations Eo provide for 

e safe use of white mineral oil as a 
dust control agent for rough rice at an 
application rate of 800 parts per  million 

etition filed by Lyondell-Citgo Refining 
This action is in response to  a 

DATES: This regulation is effective 
December 1, 1998: written objections 
and requests for  a hearing by December 
31,  1998. 
ADDRESSES: Submit written objections to 
the Dockets  Management Branch (HFA- 
305), Food and Drug Administration, 
5630 Fishers Lane,  rm.  106 1, Rockville. 
MD 20852. 
#)R FURTHER CUNTAm: 
Blondell Anderson, Center for Food 
Safety and Applied Nutrition (HFS- 
2061, Food and Drug Administration, 
200 C St. SW., Washington, DC 20204. 

SUPPLEMENTARY HFORR1ATION: 

I. Introduction 

Register of January 25,1995 (So FR 
4920). FDA announced  that a  food 
additive petition (FAP 5A4440)  had 
been filed by Lyondell-Citgo  Refining 
Co., Ltd., P.O. Box 245 1, Houston, TX 
77252-2451, proposing that the food 
additive regulations be amended in 

172.878 White mineral oil (2 1 CFR 
172.878), to provide for the safe use of 
white mineral oil as a dust control agent 
for  rough rice at an  application rate of 
800 ppm (0.08 percent of the weight of 
the rice). An application rate of 200 
pprn (0.02 percent of the weight of the 
grain) is currently permitted under 
5 172.818(c) for  use on wheat. corn. 
soybean, barley, rice, rye. oats, and 
sorghum as a dust  suppressant. On 
September 17, 1996, the petitioner 
amended the petition to limit its request 
to the use of white mineral oil of IS0 
100 oil viscosity (100 centistokes (cSt) at 
100°F). 
11. Comments 

comments from rice warehouses and an 
oil supply company in support of the 
proposed application rate of food grade 
white mineral oil for  rough rice 
indicating that the current regulated rate 
of  200 ppm does not effectively control 
rice dust. Because the comments are 
consistent with  the regulation as set 
forth in  the codified section of this 
document, FDA sees no need to address 
them. 
III. Conclusion 

The agency has evaluated all  the data 
in the petition and other information 
and concludes that the proposed use of 
white mineral oil of IS0 100 oil 
viscosity (centistokes (cSt) at 100 OF) is 
safe  for use as a dust control agent for 
rough rice and that the additive will 
achieve its technical effect. Therefore, 
the agency concludes that the food 
additive regulations should be amended 
as set forth as follows. 

202-418-3106. 

In a notice published in  the Federal 

The agency has received nine 

APPENDIX VI 
In accordance  with 17 1.1 (h)  (21 CFR 

17 1.1 (h)) , the petition and  the 
documents  that FDA considered and 
relied upon  in reaching its decision to 
approve the petition are availablefor 
inspection at the Center for Food Safety 
and Applied Nutrition by appointment 
with  the information contact person 
listed above. As provided in S 17  1.1 (h) , 
the agency will delete €i-om the 
documents any materials that are not 
available for public disclosure before 
making the documents available for 
inspection. 
IV. Environmental EEeets 

The agency has carefully considered 
the  potential environmental effects of 
this action. FDA has  concluded  that the 
action  will  not have a significant impact 
on  the  human environment, and that an 
environmental impact statement is not 
required. The agency's finding of no 
significant impact  and  the evidence 
supporting  that  finding, contained in  an 
environmental assessment, may be seen 
in the Dockets Management Branch 
(address above) between 9 a.m. and 4 
p.m., Monday through Friday. 
V. Paperwork Reduction Act of 1995 

of information. Therefore. clearance by 
the Omce of Management and Budget 
under the Paperwork Reduction Act of 
1995  is not required. 
VI. Objections 

Any person who will be adversely 
affected by this regulation may at any 
time on or before  December  3 1, 1998, 
file with the Dockets Management 
Branch (address above) written 
objections thereto. Each objection shall 
be separately numbered, and  each 
numbered objection shall specify with 
particularity the provisions of the 
regulation to  which objection is made 
and  the  grounds for the objection. Each 
numbered objection on  which a hearing 
is requested shall specifically so state. 
Failure to request a hearing for  any 
particular objection shall constitute a 
waiver of the right to a hearing on  that 
objection. Each numbered objection for 
which a hearing is requested shall 
include a detailed  description  and 
analysis of the specific factual. 
information intended to be presented in 
support of the objection in  the  event 
that a hearing is held. Failure to include 
such a description  and analysis for any 
particular objection shall constitute a 
waiver of the right to  a hearing on  the 
objection. Three copies of all documents 
shall be submitted and shall be 
identified with the docket number 
found in brackets in the heading of this 
document. Any objections received in 

This final rule contains  no collections 
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response to the regulation may be seen the Director. Center for Food  Safety and 2. Section 172.878 is amended  in  the 
in  the Dockets Management Branch Applied Nutrition, 21  CFR part 172 is table in paragraph (c)  by adding an entry 
between 9 a.m. and 4 p.m., Monday amended as follows: under the headings "Use" and 

.. ""r *e 

I 

Food additives, Reporting and 

Therefore, under the Federal Food, 
recordkeeping requirements. 

Drua, and Cosmetic Act and  under 

PART  172-FOOD  ADDITWES 
PERMITTED FOR DIRECT  ADDITION 
TO  FOOD FOR HUMAN 
CONSUMPTION 

1. The authority citation for 21 CFR 
part 172 continues to read as follows: 

"Limitation (inclusive of all petroleum 
hydrocarbons that may be used in 
combination with  white mineral oil)" to 
read as follows: 

gl72.878 WhRe mineral 011. 
* * * * *  

authority delegated to the Commissioner ~uthoricy: 21 U.S.C. 321,  341.  342,348, (c) * * * 
of Food and Drugs, and redelegated to 371.379e. 

Use Limitation  (indusive of all petroleum  hydrocarbons  that  may be used  in 
combination with white mined  oil) 

* t 

16. As a dust control agent for rice. IS0 100 oil viscosity (100 centistokes (cst) at 100OF) applied at a level 
of no more than 0.08 percent  by weight of the rice grain. 

c 

Dated: November 7, 1998. 
L Robert Lake, 
Director. Office of Policy, Planning, and 
StrategicInitiatives, CenterforFood Safety 
and Applied Nutrition. 

Doc. 98-31845 Filed 11-30-98;  8:45 a m 1  
BILLING CODE 41sbol-F 

Drug Administration, 200 C St. SW., 
Washington, DC 20204,202-416-31 16. 
SUPPLEMPCTARY MFORPdAllON: h a notice 
published in  the Federal Register of 
February 1 1, 1998  (63 FR 69451,  FDA 
announced that a food additive  petition 
(FAP 8A4581) had been filed by Protein 
Technologies International, 

DEPARTMENT  OF  HEALTH  AND 
CheckerbGard Sq., St. Louis, MO 63164. 
The  petition proposes to amend the food 
additive regulations in 172.155 
Natamycin (pimaricin) (21 CFR 172.155) 
to  Drovide for the safe use of a dry form 

. HUMAN  SERVICES 

Food  and  Drug  Administration 

21 CFR  Part 172 
[Docket No. 98F-00631 

of h e  food additive for use on the 
surfaces of cuts  and slices of cheese to 
inhibit mold spoilage, in accordance 

Food  Additives  Permitted for Direct cheeses that allow the use of 
Addition to Food for Human 
Consumption;  Natamycin (Pimarkin) aTlfimycutics and agents' 

with  various  standards of identity for 

FDA received two comments from the 
AGENCY: Food and Drug Administration, 
HHS. 
ACTION: Final rule. 

SUMMARY: The Food and Drug 
Administration (FDA) is amending the 
food additive regulations to provide for 
the safe use of a dry form of natamycin 
as an antimycotic in cheeses. This 
action is in response to a petition filed 
by Protein Technologies International, 
InC. 
DATES: This regulation is effective 
December 1. 1998; written objections 
and requests for a hearing by  December 
31, 1998. 
ADDRESSES: Submit written objections  to 
the Dockets Management Branch (HFA- 
305), Food and Drug Administration, 
5630 Fishers Lane, rm. 1061, Rockville, 

WFI FURTHER mFcmmnoN CONTACZ 
JOAM Ziyad, Center  for  Food  Safety and 
Applied Nutrition (HFS-206). Food and 

0 MD 20852. 

food industry on the use of the dry mix 
of natamycin and cellulose on cheese to 
inhibit mold spoilage. Both comments 
favored the petitioned use of the 
additive. One comment listed several 
reasons for supporting the current 
petitioned use. They include possible 
extension of shelf life of shredded 
cheese, reduction of risks associated 
with  antimycotic  suspension spray 
application  and minimal new 
technology investment by utilizing 
existing anticaking agent application 
technology. However, the  other 
comment stated  that "We realize that 
natamycin is permitted as a spray on the 
surface of cheese, but we are not 
comfortable with that method of 
application on grated cheese. We would 
like to test the efficacy of the method 
proposed in  the cited petition." 

FDA finds  that the petitioner does not 
seek approval  either for the use of the 
wet or dry application of the additive  on 

grated cheese. The  petitioner requests 
that FDA amend  the food additive 
regulation for natamycin (pimaricin) 
found in § 172.155  to allow for the use 
of a dry form of the food additive only 
on the surfaces of cuts and slices of 
cheese to inhibit mold spoilage, and  this 
does not  extend to use of the  additive 
on grated or shredded cheese. Therefore, 
the comments on grated or shredded 
cheese are outside  the  scope of this 
rulemaking. 

Natamycin is currently approved in 
§ 172.155  for use as an antimycotic 
agent on  the surfaces of cuts  and slices 
of cheesefs). Natamycin may  be used on 
surfaces of cuts and slices of a cheese 
listed in 21 CFR part 133 only if the 
standards for such cheese provides for 
or the use of "safe and suitable" mold- 
inhibiting ingredients. The subject 
additive is defined in 5 172.155 and may 
be applied by dipping or by spraying, 
using an aqueous  solution  containing 
200  to 300 parts per million (ppm) of 
the additive. The proposed use is for the 
application of natamycin to cuts and 
slices of cheese as a dry  mixture  with 
safe and suitable  anticaking agents, such 
as cellulose. 

FDA has evaluated the  data  in  the 
petition and other relevant material. As 
part of its review, FDA evaluated data 
on the technical effect of the  additive, 
its stability, and  the change in exposure 
resulting from the use of a dry  mixture 
of natamycin and cellulose anticaking 
agent. The petitioner provided data to 
establish that a level of up to 20 ppm 
natamycin in  the finished product is 
needed  to obtain the  same antimycotic 
effect as from the liquid  application. 

The petitioner, by measuring the 
antimycotic effect of a dry  mixture of 
natamycin and cellulose on several 

<- . , 
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me  additive  coneiste of one of the 

Food and Drug Administratlon, HHS 

of x is 0.3 and  the  average value of y is 
0.7. 

(b)  The  additive  meets  the following 
specifications: 

(1) The  methoxy  content shall be not 
less than 3.5 percent  and  not  more than 
6.5 percent,  calculated as O m ,  and  the 
ethoxy  content shall be not  less than 
14.5 percent  and  not  more  than 19 per- 
cent,  calculated as OCZHS. both meas- 
ured on the dry sample. 

(2) The  viscosity of an  aqueous solu- 
tion, 2.5 grams of the  material in 100 
milliliters of water, at 20 "C, is 20 to 60 
centipoises. 

(3) The  ash  content on a dry basis has 
a maximum of 0.6 percent. 

(c)  The food additive is used as an 
aerating,  emulsifying,  and foaming 
agent, in an  amount  not in excess of 
that  reasonably  required  to produce its 
intended effect. 
8 172.874 Hydroxypropyl 

methylcellulose. 
The food additive hydroxypropyl 

methylcellulose (CAS Reg. No. 900445- 
3) may be safely used in food, except in 
standardized foods which do not pro- 
vide for such use if: 

(a) The  additive complies  wlth the 
deflnition and  specifications prescribed 
in the  National  Formulary, 12th edi- 
tion. 

(b) I t  is used or intended for use as an 
emulsifier, film  former,  protective col- 
loid. stabilizer,  suspending  agent, or 
thickener, in accordance  with good 
manufacturing  practice. 

(c) To insure  safe use of the  additive, 
the container of the  additive, in addi- 
tion to being labeled as required by the 
general provisions of the  act.  shall be 
accompanied by labeling which con- 
tains adequate  directions for use to 

APPENDIX VI1 
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Q 172878 
(a) The  additive  meets  the speciflca- 

tione of the  United states Pharmcc 
copeia XX (1980). 

(b) The additive is used or intended 
for  use as follows: 

Use and Limitations 
Hard candy  Production-&  a release agent 

and antisticking  agent, not  to exceed 500 
parts per milllon in hard candy. 
Vitamin and mineral tablets-As a compo- 

nent of protective coatlngs. 

FR 10105. Mar. 19, 19841 
I42 FR 14491. Mar. 15. 1977. as amended at  49 

g 174878 White mineral oil 
White mineral  oil may be safely used 

in food in accordance wlth  the follow- 
ing conditions: 

(a) White mineral  oil is a mixture of 
liquid  hydrocarbons. essentially psr- 
affinic rtnd naphthenic in nature ob- 
tained from petroleum. It is refined  to 
meet  the following speciflcations: 

(1) It  meets  the  test  requirements of 
the United States  Pharmacopeia 'IOE 
(1980) for readily  carbonizable sub- 
stances (page 532). 

(2) It meets  the  test  requirements of 
U.S.P. XVII for  sulfur  compounds  (page 
'WO). 

(3) It  meets  the  specifications pre- 
scribed in the  "Journal of the Associa- 
tlon of Official .lnalytical Chemists." 
Volume 45, page 66 (1962). which is in- 
corporated by reference, after correc- 
tion of the  ultraviolet  absorbance  for . 
any absorbance due to added anti- 
oxidants. Coples of the  material  incor- 
porated by reference  are  available  from 
the Center for Food Safety  and Applied 
Nutrition ( H F S - P O O ) ,  Food and  Drug 
Administration, 200 C St. SW., Wash- 
ington, DC 20204. or  available  for in- 
spection at the Offlce of the  Federal 
Register. 800 North  Capitol  Street, 
NW.. suite 700, Washington, DC 20408. 

(b) White mineral oil may contaln t" 
any antioxidant  permitted in food by 
regulations issued in accordance  with 1, 
section 409 of the Act, in an amount 
not  greater  than  that  required  to 
produce its intended effect. 

(c) White mineral  oil is used or in- 
tended  for use as follows: 

I 
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use 

1 . A s a r s l a a r a a p a . b n d e r . a n d h d m k a n l i n a o n ~ a n d ~ c ~  
i n p c o n c c n a a t s r d ( l a v o m e . s p i c e r . ~ . a n d " f ~ a d d C  
lial to fwd. exddng m-. 

2 A s a r ~ a g e n ( . b ~ . a n d l ~ t n o r o n c a p s u l s s a n d ~ c o n t a i n -  

bAsa~~onfennentaHQI(fuidrm~manuf&bn)otvinq)arandwnetopra 
ingloadfasp&laldiaayrue. 

v e n t a r ~ a c c s s s d ; u r . e v a p a c m a n . a n d m l d y s a s t ~ d u r i n g i e r -  
martatbn. 

4Asadafoamerinlood ....................__..........~......~......~...I.~~...~......~..... 
4 s .  in msly pr~ucts. ar a r w  qent and ................I._.......__._.. 78. In dehydrated f f u r l l  and vqelabh. as a rd6a.w agent ................................... 
3 a On raw IN& and vegacablar. as a pr-.coating ......................................... 

9. In fmen meat, ar a component of hat.rnell coaling ......................................... 
10. As a protg(ive fioa~ on bnne  used In me cunng of ................................ 
11. In molding stacf~ used m lha manufachrre of confe3 ionsy  .............................. 
12. As a relaase agenf binder, and iubncant in me manufudure of yeasf ............... 
13. As an 4em in r o r b ~  a d  f o r  f o o d  use ............................................ 
14Asrebsreagentandar~ngandpolbh~agentin~manulachrreolcon- 

15. A?, a dug conbd agenl f o r  wheat, unn.  soyt%M. barley, r w .  rye. OBlS. and 

- 
7. In egg whits solids. as a rde8se agent .............................................................. 

" 

iecbonay. 

C 4 2  FR 14491, Mar. 15, 1977, as amended at 47 FR 8764. Mar. 2. 1982; 47 FR 11838. Ma-. 19. 19&1; 
48 FR 55728, Dec. 15. 1983:  49 FR 10105, Mar. 19,  1984: 54 FR 24897. June 12, 19891 

g 172880 Petrolatum. 
Petrolatum may be safely used In 

food, sublect  to  the provisions of this 

(a) Petrolatum  complies  with  the 
specifications  set  forth in the  United 
States  Pharmacopeia XX (1980) for 
white  petrolatum or in the  National 
Formulary X V  (1980) for  petrolatum. 

(b) Petrolatum  meets  the following 
ultraviolet  absorbance  limits when 

. sectlon. 

subjected to  the  analytical procedure 
descrfbed in §172.886(b): 
Ultraviolet absorbance per centimetar 

cach length: 

g; -263 .... 

Milimiaw 

"... " ............................................ 
-299 ................................................... ... 
300-359 ................................................. "".."... 
36wM) .. "..................I  .I..... " ...."............ " ...... 

(C) Petrolatum is used or intended for 
use aa follows:, 

use 

100 
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red meat as a component of a carcass 
sprag in accordance  with  current in- 
dustry practice. In the  carcass  spray, 
the  additive is used at levels that re- 
sult in sodium chlorite  concentrations 
between 500 and 1,200 parts per million 
@pm) in combination  with any”GRAS 
acid at levels  sufficient to  achieve a so- 
lution pH of 2.5 to 2.9. 

(d)  The  concentration of sodium chlo- 
rfte is determined by a method  entitled 
“Determination of Sodium Chlorite: 50 
ppm to 1500 ppm Concentration,” Sep- 
tember 13, 1995, developed by Alcide 
Corp., Redmond, WA. which is incor- 
porated by reference  in  accordance 
with 5 U.S.C.  552(a) and 1 CFR part 51. 
Copies are  available from the Division 
of Petition Control (HFS-215), Center 
for Food Safety  and Applied Nutrition. 
Food and Drug Administration. 200 C 
St. SW.. Washington. DC 20204-0001, or 

SuDblenCes 

-bxane (substanp(Llly t r e e  lrom hydrdyzable  chlo- 
tde and &oxy groups:  no  more man 18 pefcenl Imt ~n 

catmdes a1 25 ’C. rehsctlw, Index 1.400-1.404 at 25 ‘C). 
*npm after hmbng 4 houn a1 200 ‘C vwosity 300 10 1.050 

Famaldahyde ............................................................................... 

- c w n e g e h y y  (oxy%thyleneVpoly(mrwykme) 
(mnmum 15 rndes)/pdyloxye3hylene) block copdVmer (CAS 
Rq. No. 901?&11-6) as ddIned m g172.808(a)(3) 01 ms 
aaprsr. 

wyaay(ic a~d. sodium 9811 ........................................................ 

Wvamykne gwol . .................................................................... 
palyrabafe 65 ............................................................. I ............... 
Rrpylane gtymt amate  .. ....................................... ”.- .............. 

diaude .............................................................................. 
sabiran manasmarate ................................................................. 
WMS m w  of: con~ormmg wm g 172.818 ol mls mer ...... 

.............................................................................. e 40 mostearate 

I 

§ 173.340 
may be examined at the  Center for 
Food Safety  and Applied Nutrition’s 
Library. 200 C St. SW., rm. 33w, Wash- 
ington, DC 20201U)001, or the Ofnce of 
the Federal Register, 800 North  Capitol 
St. N W . ,  suite 700, Washington, DC. 
[61 F’R 17829. Am. 23, 1996. aa amended at 63 
FR 11119. Mar. 6. ME] 

0 17S.340 Defoaming agents. 
Defoaming agents  may ‘be safely used 

in processing foods, in  accordance  with 
the following conditions: 

(a) They consist of one or more of the 
following: 
(1) Substances  generally recognized 

by qualified experts as safe in food or 
covered by prior  sanctions for the use 
prescribed by this section. 

(2) Substances  listed in this para- 
graph (aK2) of this  section,  subject  to 
any  limitations imposed: 

Lmmaons 

10 pam p e r  mrUSn In l o a d .  or ai such leMI tn a Umcsnaaw 
tood Mal when prepared as dtreed on me labels.  me l c o d  
In m r e a d y - l o r t o n r u ~  sale mll have nm more man 
10  parts per mlUm excepc as lollow.: Zero m m*: 110 
parts per rnh In dry  gelabn dessen mxu labersd IW ~8 
whereby no m e  man 16 pa* per m l l h  UI p r m  tn ms 
tor cook~ng purpaez. whereby no m e  man IO p m  
ready-tixerve desseft: 250 park per mdlm i sari lade(ed 

As a pr-bve In  deloammg agm coman~ng 
mlllmn u present on me cwyed 100d. 

dlmemytpolyuloxane. In an amounl not excsedng 1.0 pe+ 
cent ot the o~methy!plyslloxane contenl. 

For use as prescnbea In 5 172.808(t1)(3) 01 thu cnapter 

As a slabhzer and mrlrener In detoarnmg agm mmp 
dunemyrpolyuloxane m an amounl rearanably requlred to 
actMnphsh lhe mended eltect. 

As dellned m g 172.820 01 mu chapter. 
As deilned m U.S.P. XVI. 
As delmed In g 172336 ol ma chapler. 
As delmed m g 172.838 of tho chapter. 
As delmed in 5 172.858 01 ma chapter. 
As defined tn g 172.480 of thio chapter. 
As defied VI 5 172.842 01 thrs chapter. 
As a  component 01 delosmmg age116 (or use VI wash water 

lor S I I C ~ ~  at a levd nm 10 exceed 0.- pem d 
me  wash water. 

(3) Substances  listed  in  this  paragraph  (a)(3), provided they  are  components of 
deroaming agents  limited  to use in processing beet s u g a r  and  yeast,  and  subject 
% any limitations imposed: 

- subrtrrma brnmons 

“ ra te .  

- 
stsarrae ................................................................................. As dermed n 5 172.861 ol mo chapter 

en* -..- .-.- ...................................................................................... As M anmXKIMl. nOt to 0.1 perCam by 
~. ”. - weight ot deloamer. -.y “=-..“...“*=2 ......._.......-... :: ................................................. 00. 

..” 

stsarau~ .................................................................................... 
AS am n g 172.860 01 mo chaplar. -e ........................................................................................ 
AS deIined m 5172.861 ot thn c h ~ e r .  
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5 173.340 

suhrtanes 

Hyeroxylaled leathin ".- "."........-....... Fcmaldehyde " .....-........ ........................... 
IsopmpY(-. 
Magmum stearale ..................................... " .. ".-............... " ~ ........-........ 
Mineral 011. contonntng unm 5 m . m 8  o( ma chapter .............................. 
-odes.? Ight petroleum hydrowbons: confomdng wah 5 172.884 o( 

Petrolatum: Confarm~ng wrth 5 172.880 d thii chapter ........................... .. 
PetrcJewn  wax: Conlomung h 5 172.886 d thii chapter. 
Peboreum wax. splhe(ic. 
Polyethylene g i y d  (400)dioleale Conlamng Unm 5 17'2.820(a)(21 d ma 
chapter and prcmdmng the der: acld wed in me production of thii sub  
stance complies wm 5 172.880 or 5 172.862 of m i  chapter. 

Synlhebc iscparaffinr peimleum hydmcabm: Confmtng m 
5 172.m 01 ma chapter. 

Olec: aad derrued lrom tall 011 law k lds  .. .................................................. 
Oaysleann ................................................................................................... 
Polyoxyethylene (600) ddeate. 
Po4yoxyethylene (WO) mmoncmoleale. 
Polypropylene glycol ................................................................................... 
Poiywrbale 80 
Potasslum  stearate .................................... " ............................................... 
Soybean od ratty awds. hydroxylated. 
Tallow. hydrogenated. oxldlzed or sullated. 
TaWw alcohol.  hydrcqenated. 

........................................... .................................. ...................... 

this chapter. 

hopylene glycol mono- and diesters of las and tatty aads ...................... 

21 CFR Ch. I (4-1-98 EdMm; 1 

Comptymg wlth 5 172.862 d mb chapter. 
As delined in 5 17'2.818 of ma chapter. 

Molecular w q h t  range, 1200-3.000. 
As defined in 5 172.840 of MIS chapter. 
AS dellned m 5 172.863 of ma chapter. 
AS dehned In 5 172.856 of ma chapter. 

(4) The  substance  listed in this para- Substance 

processing  beet  sugar  only, and subject 
to  the  limitations imposed: 

. , . , . , , - . 

C 
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(c)  The  coating in the  form in which 
it contacts food meets  the following 
tests: 

(1) An appropriate  sample when ex- 
posed to  distilled  water at 212 "E! for 30 
minutes  shall  yield  total  chlorofonn- 
soluble  extractables  not  to exceed 0.5 
milligram per square inch. 

(2) An appropriate  sample when ex- 
posed to  n-heptane at 120 OF for 30 min- 
utes shall yield  total chloroform-solu- 
ble extractables  not  to exceed 0.5 mllli- 
gram per square  inch. 

M(mfxed mono- and dinonylphenyl) 
phosphite (which may contain not  more 
than 1 percent by weight of 
triisopropanolamine). 
(c)  Acrylonitrile  copolymers  identi- 

fied in  this  section  shall comply with 
the provisions of 5180.22 of this chap- 
ter. 
142 FR 14534, Mar. 15. 1977. as amended at 42 

1983: 63 FR 3464. Jan. 23,19981 
FR 15674. Mar. 22. 1977; 48 FR 15617, Apr. 12. 

Subpart  C-Substances for Use as 
Components of Coatings 

g 175.210  Acrylate ester copolymer 

Acrylate  ester copolymer coating 
may  safely be used as a  food-contact 
surface of articles  intended for aackag- 
ing  and  holding food. including  heating 
of prepared food. subJect t o  the prow- 
sions of this secuon: 

(a) The  acrylace  ester copolymer is a 
fully polymerized copolymer of ethyl 
acrylate,  methyl  methacrylate,  and 
methacrylic acid applied in emulsion 
form to molded mrgm fiber  and  heat- 
cured to  an insoluble  resin. 
(b) Optional substances used in the 

preparation of the polymer and in  the 
preparation and application of the 
emulsion may include substances 
named  in this paragraph, in an  amount 
not  to exceed tha t  required to accom- 
plish the desired technical  effect  and 
subJect  to  any  limtation prescribed: 
Provzded. however, That  any  substance 
named in this  paragraph  and covered 
by a specific regulation in subchapter 
B of this chapter  must  meet  any speci- 
fications  in such regulation. 

coating. 

ALrnmum stearate. 
Ammonturn lauryl sulfate. 
Borax ............................................. Not to exceed me 

amount required as a 
presecvative u1 mu!- 
%on def-. 

00. 

g175.230 Hot-melt strippable food 
coatings. 

Hot-melt  strippable food coatings 
may be safely  applied t o  food, sub~ect 
to  the  provisions of this  section. 

(a) The  coatings  are applied  to and 
used as removable  coatings for food. 

(b) The  coatlngs  may be prepared, as 
mixtures.  from  the following sub- 
stances: 
(1) Substances  generally recognized 

as safe in food. 
(2) Substances  identified In this sub- 

Cellulme acetate butyrate. 
Cellulose acetate propmate. 
Mlneral 011, wnlte For use onlq as a corn 

men1 of hotmedl 
stnppable food coat- 
i n g s  applied to f r o z e n  

and comprrng 

........................... 

WlUl 5 172.878 Ol thE 

5 175.250 Paraffin (synthetic). 
Synthetic  paraffin  may be safely 

used as an impregnant in. coating on. 
or component of coatings on articles 
used in producing, manufacturing, 
packing,  processing, preparing,  treat- 
ing,  packaging,  transporting, or  hold- 
ing food in  accordance  with  the follow- 
ing prescribed conditions: 

(a) The  additive is synthesized by the 
Fischer-Tropsch  process from carbon 
monoxide and hydrogen,  which are cat- 
alytically  converted  to a mixture of 
paraffin hydrocarbons. Lower molecu- 
lar-weight  fractions  are removed by 
distillation.  The  residue is hydro- 
genated  and  may be further  treated by 
percolation  through  activated . char- 
coal. This mixture  can be fractionated 

154 
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917- hpmc petrole- b- Method  for Existent Gum in Fuels by Jet  

drocarbone, qmthetic Evaporation,"  whlch are incorporated by ref- 
erence.  Copies may be obtained &om the 

b o m f f i n i c  petroleum bdrO: American  Society for Testing Materials. 1916 

ing. treating, p a c k a g i n g ,  transporting, 
or holdlng  food.  subject  to  the  prod- 
dons of this section. 

(a) The  Loparaffinic  petroleum  hy- 
drocarbons,  produced by synthesis  from 
petroleum gases consist of a mixture of 
liquid hydrocarbons meeting  the  fol- 
lowing  specifications: 
Boillng  polnt W -260 O C .  as determined by 
ASTM method D86-82, "Standard  Method 
for Distillation of Petroleum Products. 
which is incorporated by reference. Copies 
may be obtained from the American  Soci- 
ety for Testing Materials. 1916 Race  St.. 
PhiladelDhia. P A  19103, or may be exam- 

@) Isoparaffinic  petroleum hydro- 
carbons may contain antioxidants au- 
thorized for u8e in food in an amount 
not  to exceed that reasonably  required 
to  accomplish  the  intended  technical 
effect. 

(c)  boparaffinic  petroleum hydro- 
carbons  are  used in the  production of 
nonfood articles.  The  quantity used 
shall  not exceed the  amount  reason- 
ably  required  to  accomplish  the in- 
tended  technical  effect,  and  the  resid- 
ual remaining in the  finished  article 
shall be the minimum amount  reason- 

ined a t  the Offlce of the Federal Register. ably  attainable. 
800 NO IT^ Capitol Street. NW., suite 700. 
Washington. DC 20408. f42 FR 14609. Mar. 15. 1977. as amended a t  47 

Ultraviolet absorbance. FR 11847. Mar. 19. 1982:  49 FR 10112. Mar. 19. 
260-319 mlllimlcronsl.5 maximum. 19841 
320429 mlllimicrons-O.08  maximum. 
230-350 millimicrons-0.05  maximum. 

Nonvolatlle  residue 0.002 gram per 100 mllli- 

! 

i 

I 
I 

llters maximum. 
Synthetic isoparaffinic  petroleum hydro- 

carbons containing antioxidants shall  meet 
the specified ultraviolet absorbance limlts 
after  correction for any absorbance  due to 
the antloxidants. The  ulcraviolet  absorbance 
shall be determined by the procedure  de- 
scribed for application to mineral !;l under 
"Specifications" on page 66 of the Journal 
of the Assoclatlon of Official AnicuItml 
Chemists,''  Vol. 45 (February 1962). whlch is 
lncorporated by reference.  disregarding the 
last sentence of that procedure. For hydro- 
carbons bolling  below 121 "C, the nonvolatlle 
residue shall be determined by ASTM meth- 
od D13S78. "Standard Test Method for Non- 
volatile  Matter in Volatile Solvents for Use 
in Paint. Varnish, Lacquer, and  Related 
Products;" for those boiling  above 121 "C. 
ASTM mocedure D381-80. "Standard Test 

suk?mma 

ALrmmum s t e a m y 1  benzcyl hydrmode ................................... 

51783570 Lubricants with incidental 

Lubricants  with  incidental food  con- 
tact  may be safely  used o n s - w n e r y  
used  for producing, m a n u f a c t q n g ,  
packing,  processing.  preparing, tm- 
ing.  packaging,  transpo.-ting, or hold- 
ing  food, sub~ec t   t o  t h r  provisiom: cf- 
this  section: 

(a) The  lubricants  are  preparedfrom 
one or more of the  following  sub- 
stances: 

(1) Substances  generally  recognized 
as safe  for  use in food. 

(2) Substances  used in accordance 
with  the provisions of a prior  sanction 
or approval. 

(3) Substances  identified  in this para- 
graph (aN3). 

food contact. 

LlrmtabwIs 

F o r M e m l y ~ a m ~ ~ a p e n t n m n s r a l a l l u b ~ a t a  

F w u s e a p a c c p p e r d e d v a t u a t a ~ n o t t o e x C e e d 0 . 1  
l e v e l n o t t o g e a d 1 0 p c t b y ~ o f t J W m n a r s l o i l .  

mbYrragM0f-l- 

AdsmcntolDodnot(0erceed10pempgm9m. 
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a+WumgaWmxypocv(oxypopylene):Mnnunmdecular 
1.500.  Chemccal savlce R W  No. 

canoroil .- ....................................................................... 
csrtor oil. dehjdfatd .- ....................................................... 
canor al. pamauv dehydrated .._.I ........ I ... I ^.I.._..... 

Ma*yldimemyhmmontum aluminum silicate (CAS Reg. No. 
6895366-2Lwhiimayamtamupto7pmentbyweqM 
1,Bhexanediol (CAS Reg. No. 629-11-8). whas the alky( 
grcups are denvd horn hydrogenated laDaw fatly audr 
(C,rCjI) and where the alumunun WILCats u dsnved from 
baonlta 

(nsmay g r a m  man 3W centlstolces) ... 
Dbodhrm decanedioate (CAS Reg .  No. 17265-14-4) ............... 

9003-13-8. 

0-m EDTA (CAS R e g .  No. 134-33-3) 

Ethoxylated r a m  phwhate esm mtxlllre comwnng of the fob 
lonnp compounds: 

I. Poiy(memy!ensw&ut+ !Jhenoxy)pory(oxyethylene) 
mtxture at dlhydrogen phwnate a m  monohydrogen 
phosphate ester$ (0 to 40 percent a1 the rntmre). The 
resm LS lormed by condensanon 01 1 mole ol plmhlyl- 
phend wtth 2 !o 4 m o m  01 IormaIdehyde and subs8 
quent  emoxylanon wrth 4 lo 12 moles 01 ethylene oxde:. 

2 Poly(memylenep-nonylphenoxy) pcq(0xyftthylene) rnlx- 
hlW of dthydrogw PhOSDhatO and rnononyaroqen oh-- 
pate esters (0 lo 40 percent of the r n t m r r e , .  The  resm 

wlh 2 lo 4 moles of formaldehyde and subsequent 
IS fmed by condensatton of 1 mole 01 cmonylphenol 

ethoxylabon WRh 4 lo 12 mdsS 01 emyme oxde: and. 
3. ~Tndecyl akoha rnmhtre 01 dthydrogen onosDhace and 

monohydrogen  DhcsOhatB  esters (4 to 80 nercent of 

Fatly aads denved froin antmal or vege3abb s m a .  and the 
the mwure: CAS R e g .  NO. 56831424). 

2-(&"Sf#lyl)4,5dthVdro-l Wtrndazdal-etnanol (CAS 
hydrogenated forms 01 such lany auds. 

Rep. No. 95-38-51. 
H e x a m ~ y l e n s b l s ( 3 . 5 ~ ~ f ~ ~ ~ ~ r o ~ ~ ~ n a m a t e )  

aHvd-wa+ydmxvpob (oxyemylene) #(owwylene) 
produced by random  condensanon of marmres ai ethylsne 
ordde and  propyiene oxde con(anmg 25 10 75  percent by 
weight of emylene oxde; rninunum molecular weqM 1.500: 
Chem~lcal Abstracts Serwce R a g u a y  No. 9003-1 1-6. 

(CAS Reg. NO. 35074-77-2). 

12-)lldmxysteam aad. 
lropropyl oleale ....................................................................... 
Magneuum mndeate 

Mhaal orl 
NMemyl-N-(l+x& octadecenyl)plyone (CAS Rep.  No. 1 1 0 -  
2s-e). 

Nphenybmzenamtne. reaction product, WIUI 2.4.4- 

PetmrahM ......................................................... "" .._.-......-..... 
Phmyiu&W phenvegnaphthyiamine .............................. 

mmechylpemene (CAS Reg .  No. 6 8 4 1 1 4 1 ) .  

Da 
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which it contacts food does not exceed 
0.002 inch. 

FR 11847, Mar. 19, 1982; 5-4 FR 24898. June 12. 
[42 FR 14609. Mar. 15.  1977. as amended at 47 

19891 

5 178.3620 Mineral oiL 
Mineral oil  may be safely used as a 

component of nonfood articles  intended 
for  use  in  contact  with food. subject  to 
the provisions of this section: 

(a) White mineral oil meeting  the 
specifications prescribed in $172.878 of 
this chapter  may be used as a compo- 
nent of nonfood articles provided such 
use  complies with  any applicable iimi- 
tations  in parts 170 thrmgh 189 of this 
chapter. The use of whlte mineral  oil in 
or on food itself, including the use of 
white  mineral oil as a protective  coat- 
ing or release agent for food. is subject 
to  the provisions of $172.878 of chis 
chapter. 
(b) Technical whlte  nuneral oil 'd 

tified  in paragraph cb)(l) of this section 
i en- 

may be used as provided in paragraph 
(b)(2) of this  section. 

(1) Technical white rmneral  oil  con- 
sists of specially refined distillates of 
virgin petroleum or of specialiy  refined 
distillates  that  are produced syn- 
thetically from petroleum gases. Tech- 
nical  white  mineral 011 meets  the fol- 
lowing  specifications: 

(i) Saybolt  color 20 minimum as de- 
termined by XSTM method D156-82. 
"Standard Test Method for Saybolt 
Color of Petroleum  Products  (Saybolt 
Chromometer Method)." which is in- 
corporated by reference. Copies may be 
obtained  from  the American Society 
for  Testing  Materials, 1916 Race St., 
Philadelphia, PA 19103, or may be  ex- 
amined at the Office of the  Federal 
Register, 800 North Capitol Street, 
NW.. suite 700. Washington, DC 20408. 

(ii) Ultraviolet absorbance limits as 
follows: 

Maximum 
absorb 
-per 

csnlimasr w- ow 

21 CFR Ch. I (4-1-98 Edfflon) 
Technical  white  mineral oil containing 
antioxidants shall meet  the  speci5ed 
ultraviolet  absorbance  limits  after cor- 
rection  for  any absorbance  due to  the 
antioxidants.  The  ultraviolet  absorb- 
ance shall be determined b y t h e  proce- 
dure described for application to min- 
eral  oil  under "Specification" on page 
66 of the  "Journal of the Association of 
Official Agricultural Chemists," Vol- 
ume 45 (February 1962) (which is incor- 

able  from the  Center for Food Safety 
porated by reference; copies are avail- 

and Applied Nutrition (HFS-ZOO), Food 
and  Drug  Administration. 200 C St. 
SW., Washington. DC 20204. oravailable 
for  inspection at   the Office of the Fed- 
eral  Register, a00 North Capitol Street, 
NW.. suite 700.  Washington. .DC 20408). 
disregarding  the !ast two sentences gf 
that  procedure and  substituting chere- 
for the followmq: Determine the ab- 
sorbance of the  mineral oil sxtract in a 
10-millimeter cell :n the :ange hom 
260350 * m ~ ,  inclusive, compared co che 
solvent  control. If the absorbance 30 
measured exceeds 3.0 at any  ?oint In 
range 980350 mp. inclusive. dilute  the 
extract  and  the  solvent  control, respec- 
tively, t o  twice.  their volume with. di- 
methyl sulfoxide and  remeasure  the ab- 
sorbance.  Multlply  the  remeasured ab- 
sorbance  values by 3 to  determine che 
absorbance of the  mineral oil extract 
per centimeter  optical  pathlength. 

(2) Technical  white  mineral  oil  may 
be  used  wherever mineral  oil is per- 
mitted  for use as a component of 
nonfood articles  complying  with 
$5 175.105, 176.200. 176.220, 177.2260. 
177.2600, and 177.2800 of this chapter  and 
8 178.3570 and 178.3910. 

(3) Technical  white  mineral  oil  may 
contain any antioxidant  permitted in 
food by regulations issued in  accord- 
ance  with  section 409 of the  Act, in an 
amount  not  greater  than  that  required 
to  produce its intended effect. 

(c)  Mineral  oil  identifled in para- 
graph  (c)(l) of this section may be used 
as provided in  paragraph (c)(2) of this 
section. 
(1) The  mineral oil consists of virgin Fw petroleum distillates refined to  meet 

the following specifications: 
280 to 289 ............................. "...._.I ... ".. 4.0 (I) Initial. boiling  point of 450 OF mtni- 
290 to 299 .........-.. " ............. " ......- ""1 -. I...... 3.3 mnm 
500 to 329 " .- " ........-.... ".-".."" 
330 to 350 ................................. " 

""*. ..... ki (ii) Color 5.5 maxlmum as determined 
by ASTM method D1500432. "Standard 
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Food and Drug Administration, HHS 
I j . Test Method for ASTM Color of Petro- 

leum Products (ASTM Color  Scale)," 
i which is incorporated by  reference. The 

availability of this incorporation  by i reference is given in paragraph @)(l)(i) 
of thls section. 

(fii) Ultraviolet absorbance knits a8 
follows as determined  by the analytical 
method described in paragraph (c)(3) of 
this section: 

300 to 359 ........ .. ............................. " .̂........ 
38otoaaa .......................................................... 

(2) The mineral oil   may  be  used wher- 
ever  mineral oil is permit ted for use as 
a component  of nonfood articles com- 
plying wi th  18175.105 and 176.210 of this 
chapter   and  5178.3910 (for use  only in 
rolling of meta l l ic  foil and  sheet 
s tock) ,  g176.200. 177.2260. 177.2600, and 
177.2800 of thls chapter .  
(3) T h e  analytical method for deter- 

mining  ultraviolet   absorbance  l imit  is 
as follows: 

I GENERAL INSTRUCTIONS 

possibility of errors  arising from contamina- 
Because of the  sensitivity of the  test,  the 

tion is great. It is of the  greatest importance 
that all glassware be scrupulously cleaned to 
remove all  organic matter such  as  oil, 
grease. detergent residues. etc. Examine all 
glassware,  including stoppers snd stopcocks, 

fluorescent  contamnation. As a precaution- 
under ultraviolet llght to  detect any residual 

ary measure i t  1s recommended practice to 
rinse all glassware with purifled isooctane 
immediately before use. No grease is to be 
used on stopcocks or joints. Great care to 
avoid contamination of oil samples in han- 
dling and  to assure absence of any extra- 
neous material  arising from inadequate 
packaging is essential. Because some of the 
polynuclear  hydrocarbons  sought In this test 
are very susceptible to photo-oxidation, the 

subdued light. 
entire procedure is  to be carried out under 

APPARATUS 

liter. 1,000-mllliliter. and preferably 2.000- 
Separatory funnels. 250-milliliter. SDDmflli- 

milliliter  capacity, equipped with tetra- 
nuomethvlene Dolvmer stowocks. & s e i & :  ~iao&iililiter &pacity, apuipped 
with a 24140 standard  taper male fitting a t  
the  bottom and  a suitable ball-joint at the 
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The male fitting should be equipped with 
top for connecting to the nitrogen supply. 

glass  hooks. 

length.  inside diameter to be 15.7 millimeters 
Chromatographic tube. 180 millimeters in 

39.1 millimeter. equipped with a coarse, frit- 
ted-glass disc. a tetranuoroethylene polymer 
stopcock. and a female 24/40 standard tapered 
fitting at the opposite end. (Overall length of 
the column with  the female Joint is 235 milli- 
meters.) The female flttlng should be 
mapped with glass hooks. 

Disc. Tetrafluoroethylene polymer %inch 
diameter disk  approximately %-lnch thick 
with a hole bored in t h e  center to closely fit 
the  stem of the chromatographic tube. 

Suction flask. 250-millillter or 500-milliliter 
filter flask. 

Condenser. 24/40 joints. fltted with a drying 
tube. lengch optional. 

Evaporation flask (optional). 250-milliliter or 
500-milliliter capacity all-glass flask 

inlet  and  outlet tubes to permit passage of 
equipped wi th  standard  taper stopper having 

nitrogen  across the surface of contained  liq- 
uid to be evaporated. 

Spectrophotomehc cells. Fused quartz cells, 
optical path length  in  the range of 5.000 cen- 
timeter 3.005 centimeter;  also  for  checking 
spectrophotometer performance only, optical 
path length in the range 1,ooO centimeter 
S.W5 centimeter. W i t h  distilled  water in  the 
cells, determine  any absorbance differences. 

microns-900  mllllmicrons with spectral slit 
Spectrophotometer. Spectral range w) milli- 

width of 2 millimicrons or less; under instru- 
ment  operating conditions  for  these absorb- 
ance measurements. the spectrophotometer 
shall also meet  the following performance 
requirements: 

Absorbance repeatability, 3.01 a t  0.4 a b  
sorbance. 

Absorbance accuracy1 r0.05 a t  0.4 absorb- 
ance. 

Wavelength accuracy, d . 0  millimicron. 

lenc purity nitrogen in cylinder equipped 
Nitrogen cylxnder. Water-pumped or equlva- 

with regulator and valve to control flow at 5 
p.s.1.g. 

slum chromate for reference standard and 
'As determined by procedure using potas- 

described In National Bureau of Standards 
Circular 484, Spectrophotometry, US. De- 
partment of Commerce (1949). The accuracy 
is to be determined by comparison with the 
standard values a t  290. 345. and 400 milli- 
microns. Circular 484 is incorporated by ref- 
erence. Copies are available from the Center 
for Food Safety  and Applled Nutrltion ( H F S  
200), Food and Drug Administration, 200 C St. 

inspection a t  the Offlce of the Federal Reg- 
SW.. Washington, DC 20204, or available  for 

700. Washington, DC 20408. 
ister. 800 North Capitol Street, NW.. suite 
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Q 178.3620 
REAOENTS AND MATERIALS 

out  the procedure shall meet the speclfica- 
Organfc solvants. All solvents used through- 

tions and tests desulbed In this speciflca- 

methyl alcohol designated in the  list follow- 
tion. The isooctane, benzene, acetone, and 

ing this Parsgraph shall pass the following 
test: 

To the specifled quantity of solvent in a 
250-milliliter Erlenmeyer flask. add 1 milli- 
liter of purified n-hexadecane and evaporate 
on the steam bath under a stream of nitro- 
gen (a loose aluminum foil Jacket around the 
tlask will speed evaporation).  Discontinue 
evaporation when not over 1 milliliter of res- 
idue remains. (To the residue from benzene 
add a 10-milliliter portion of purifled Iso- 
octane, reevaporate. and repeat once to In- 
sure complete removal of benzene.) 

reduced by using the optional evaporation 
Alternatively,  the evaporation time can be 

flask. In chis case the solvent and n-hexa- 
decane are placed 1n the flask on the  steam 
bath,  the tube assembly 1s Inserted, and  a 
stream of nitrogen 1s fed through the  Inlet 
tube while the outlet cube Is connected to a 
solvent t rap  and vacuum line In such a way 
as to prevent any flow-back of condensate 
Into the flask. 

due tn Isooctane and make to 25 millflitera 
Dissolve che 1 milllllter of hexadecane resi- 

volume. Determine the absorbance In the 5- 
centimeter path length cells compared to 
isooctane as reference. The absorbance of the 

methyl alcohol) shall  not exceed 0.01 per cen- 
solution of the solvent residue (except :or 

timeter path length between 280 and 400 m h  
For methyl alcohol this absorbance value 
shall be 0.00. 

millilitera for the test described in the pre- 
Isooctane 12.2.4-tnmethylpentane). Use  180 

ceding paragraph. Purify, if necessary, by 
passage through  a column of activated silica 
gel (Grade 12. Davlson Chemical Company, 
Baltimore. Maryland. or equivalent) about 90 
centimeters in length and 5 centimeters to 8 
centimeters In diameter. 

llters for the  test.  Purify, If necessary. by 
Benzene. A.C.S. reagent made. Use 150 milll- 

distillation or otherwise. 
Acetone,  A.C.S. reagent grade. Use 200 milll- 

liters for the  test. P u r i f y ,  If necessary, by 
distillation. 

Eluting mixtures: 
1. 10 percent benzene in isooctnne. Pipet 50 

mlllillters of benzene into a 2SO-mllllllter 
glass-stoppered volumetric flask and adjust 
to volume with isooctane. with mixing. 
2. 20 percent benzene in isooctnne. Pipet 50 

milliliters of  benzene Into  a 250-milliliter 
ghS-stoRpered  volumetric flask and adjust 
to volume wi th  isooctane. wi th  mixing. 

3. Acetone-bmene-water -re.  Add 20 
milliliters of water to 380 milliliters of ace- 
tone and 200 milliliters of benzene, and mix. 

1.0 mlllillter of n-hexadecane to 25 millllltera 
n-Ht=sad#xne, 99.percent olefin-free. Dilute 

with isooctane  and  determine  the absorbance 

as reference point betweem 280 mpi00 mp. 
in a S-centlmeter ceil compsred to isooctane 

The  absorbance per centimeter path le- 
shall not exceed 0.00 in this range. P u r i f y ,  it 
necessary, by percolation through  actlvated 
silica gel or by distillation. 

Methyl  alcohol. A.C.S. reagent gmde. Use 
10.0 milliliters of methyl alcohol. purlfg, it 
necessary, by distillation. 

grade (Crown Zellerbach Corporation. 
Dimethyl sulfozide. Spectrophotometxic 

Camss, Washington. or equivalent). Absorb- 
ance  (I-centimeter cell. distilled water ref- 
erence. sample completely  saturated with ni- 
trogen). 

Absab 
wavalengm 

261.5 ................................................................. 
no ....................................................................... 
n5 ........................................................................ 
280 .. ...... ... ... ... ... ....... .................... ... ._.................. 
300 . ....... ...... ... ....... ... ,015 

There shall be no irregularities in the ab- 
sorbance curve within these wavelengths. 

grade. 
Phosphonc aut. 85 percent A.C.9. reagent 

Sodium borohydride. 98 percent. 
.Maoneslum oride (Sea Sorb 43. Food Machfn- 

chemical supply /inns, or equivalent). Place 1W 
ery Company,  'Uestvaco  Division. dktnbuted by 

grams of the magnesium oxide In a l a r g e  
beaker, add 700 millillters of dlstllled water 
to make a thin  slurry,  and  heat on a steam 
bath for 30 minutas with Intermittent .stir- 
ring. Stir well Initially to Insure thac all the. 
adsorbent Is completely wetted. Using a 

& Schuell No. 597. or equivalent) of suitable 
Buchner  funnel  and a fllter paper (Schleicher 

diameter, fllter with suction.  Continue suc- 
tion until water, no longer drips hom  the 
funnel. Transfer  the adsorbent to a glass 
trough lined with aluminum foil (free from 
rolling oil). Break up the magnesia with a 
clean spatula and  spread out  the  adsorbent 
on the aluminum foil in a layer  about 1 cen- 

hours at 160 'C fl "C. Pulverize the magnesia 
timeter to 2 centimeters thick. Dry for 24 

with mortar  and pestle. Sieve the pulverized 
adsorbent between 60-180 mesh. Use the mag- 
nesia retained on the 18O-mesh sieve. 

maceous earth. or equivalent. 
Celite 545. Johns Mansvllle Company, d i a m  

weight. Place  the magnesium oxide (60-180 
Magnesium oride-Cefite 545 mfzture (2+1) by 

mesh) and the Cellte 545 In 2 to 1 propor- 

stoppered flask large enough for admuate 
tions, respectively. by weight In a glass- 

mixlng. Shake vigorously for 10 minutes. 
Transfer the mixture to  a glass  trough lined 
with alumlnum foil (ftee &om rolling oil) 
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and spread i t   ou t  on a layer  about 1  centi- 
meter to 2 centimeters  thick. Reheat the 
mixture at 160 'C fl "C for 2 hours, and  store 
in a tightly closed flask. 

Sodiwn sulfate. anhydrous. A.C.S. reagent 
grade. preferably in  granular form. For each 
bottle of sodium sulfate  reagent used. estat- 
llsh as follows the necessary sodium sulfate 

the method: Place approximately 35 grams of 
prewash to provide such fllters required in 

anhydrous sodium sulfate in a 3Ct"millillter 

meter  filter funnel with glass wool  plug; 
course. fritted-glass funnel or in a 65-mllli- 

wash with successive  15-milliliter portions of 
the  indicated  solvent  until a 15-milliliter 
portion of the wash shows 0.00 absorbance 
per centimeter path length between 280 mp 
and 400 mp when tested as prescribed under 
"Organic solvents.'' Usually three portions 
of wash solvent  are sufficient. 

ple. determine  the absorbance  in a bcenti- 
Before proceeding with  analysis of a sam- 

meter  path cell between 250 millimicrons  and 
400 millMcrons for the reagent blank by 
carrying out  the procedure. without  an oil 
sample,  recording the  spectra  after  the ex- 
traction  stage and after  the complete proce- 

meter pathlength following the extraction 
dure as prescribed. The absorbance per centi- 

stage should not exceed 0.02 in the wave- 
length range from 280 mp t o  400 mp; the ab- 
sorbance per centlmeter  pathlength follow- 
ing the complete procedure should not ex- 
teed 0.02 in the wavelength range from 280 
mp to 400 mu. If in either spectrum the char- 

teristic benzene peaks in the 250 mw-t-260 
p region are  present. remove the benzene 

y the procedure under "Organic solvents" 
and record absoroance  again. 

Place 300 milliliters of dimethyl sulfoxide 
in a 1-liter  separatory funnel and add 75 mil- 
liliters of  phOSpnOriC acid. Mix the  contents 
of the funnel  and allow to stand for 10 min- 
utes. (The reaction between the sulfoxlde 
and the acid is exothermic. Release pressure 

Add  150 milliliters of isooctane and shake  to 
after mixing. then keep funnel stoppered.) 

pre-equilibrate the solvents. Draw off the in- 
dividual layers and store in glass-stoppered 
flasks. 

transfer to  a 500-milliliter separatory funnel 
Weigh a %gram sample of the oil and 

containing 100 milliliters of pre-equilibrated 
sulfoxide-phosphoric acid mlxture. Complete 
the  transfer of the sample  with  small por- 
tions of preequilibrated  isooctane to give a 
total volume of the oil  and  solvent of 15 mil- 

minutes. Set up  three 25O-milliliter sepa- 
lillters. Shake the funnel vigorously for 2 

ratory funnels with each  containing 30 milli- 
liters of pre-equilibrated  isooctane. After 
separation of liquid phases, carefully draw 

___._I__ Off-lower 1ayer"jnE  the first 250-miIliliter 
separatoi$-funnel and wash in tandem  with 
the 3O-milliliter portions of isooctane con- 
tained in the 25&milllllter sepmatorg fun- 
nels. Shaking time for  each wash is 1 

@ 

5 178.3620 
minute. Repeat the  extraction  operation 
with two additional portions of the s d -  
oxide-acid mixture and wash each extractive 
in tandem through  the same three portions 
of  1sooctBne. 

llliters total) in a separatory funnel (pref- 
Collect the successive extractives (300 mil- 

erably 2-liter) containing 480 milliliters of 
distilled water: mix. and allow to cool for a 
few minutes after the last extractive has 
been  added. Add 80 milliliters of isooctane to  
the solution and extract by shaking  the fun- 
nel vigorously for 2 minutes. Draw off the 
lower aqueous layer into a second separators 
m n e l  (preferably 2-liter) and repeat  the ex- 
traction  with 80 milliliters of isooctane. 
Draw off and discard the aqueous layer. 
Wash each of the 80-milliliter extractives 
three  times with 1Wmilliliter poWons of 
distllled  water. Shaking  time for each wash 
is 1 mlnute. Discard the aqueous layers. Fll- 
ter the first extractive through  anhydrous 
sodium sulfate prewashed with isooctane (see 
Sodium sulfate under "Reagents and Mate- 
rials" for preparation of filter)  into a 250- 
milliliter Erlenmeyer flask (or optionally 
into  the evaporation flask). Wash the first 
separarory funnel wi th  the second 80-milli- 
liter isooctane extractive and pass through 
the sodium sulfate. Then wash the second 
and f i r s t  separatory funneis successively 
with a  20-milliliter  portion of isooctane  and 

into the flask. Add 1 milliliter of n-hexa- 
pass the solvent through the sodium sulfate 

decane and evaporate the isooctane on the 
steam bath under nitrogen.  Discontinue 
evaporatlon when not over 1 milliliter of res- 
idue remains. To the residue. add a 10-milli- 

milliliter of hexadecane. and repeat this o g  
liter portion of isooctane.  reevaporate to i 

eration once. 

isooctane to a 200-milliliter volumetric 
Quantitatively  transfer  the residue with 

flask. make to volume. and mix. Determine 
the absorbance of the solution  in the  l-centi- 
meter pathlength  cells compared to iso- 
octane as reference becween 280 mp-400 mp 
(take care  to lose none of the  solution in fill- 

values for any absorbance derived from re- 
lng the sample cell).  Correct the absorbance 

agents as determined by carrying  out  the 
procedure without an 011 sample. If the cor- 
rected absorbance does not exceed the limits 
pIWSCribed in this paragraph, the oil meets 
the  ultraviolet absorbance specifications. If 
the corrected absorbance per centimeter 
pathlength exceeds the  limits prescribed in 
this paragraph. proceed as follows: Quan- 
tltatively  transfer  the isooctane  solution to  

joint, and evaporate the isooctane on the 
steam bath under a stream of nitrogen to a 
volume of 1 milliliter of hexadecane. Add 10 
milliliters of methyl alcohol and approxi- 
mately 0.3 gram of sodium borohydride. 
(Minimize exposure of the borohydride to the 
atmosphere. A measuring dipper m y  be 

a 125-milliliter flask equipped W i t h  24/40 
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5 178.3620 
used.) Immediately flt a water-cooled con- 
denser equipped with a 24/40 joint and wi th  a 
drying tube into the  flask, mix until the 
borohydride is dlssolved, and ailow to stand 
for 30 minutes a t  room temperature,  with 
intermittent swirling. A t  the end of this pe- 
riod. &connect the  flask  and evaporate the 
methyl alcohol on the steam bath under nl- 
tmgen until the sodium borohydride begins 
to come out of the solution. Then add 10 mil- 
liliters of lsooctane and evaporate to a vol- 
ume of about 2-3 milllliters. Again. add 10 
milliliters of lsooctane and  concentrate  to a 
volume of approximately 5 mlllillters. Swirl 
the nask repeatedly to assure  adequate 
washlng of the sodium borohydride resldues. 

Fit  the  tetrafluoroethylene polymer disc 
on the upper part of the stem of ?he 
chromatographic tube. then place the tube 
with the disc on she suction flask  and apply 
the vacuum (approximately 135 mllllmeters 
Hg pressure). Weigh out 14 grams of the 2:l 
magnesium oxide-Celite 545 mixture  and 
pour the  adsorbent mlxture  into  the 
chromatographic sube in approximately 2- 
centimeter Lagers. After the  additlon of each 
:ayer. level off the cop of the adsorbent with 
a flat glass rod or metal plunger by pressing 
down flnnly until  the  adsorbent Is well 
packed. Loosen che topmaforementioned 
rate. Jusc before the solvent mixture reaches 
adsorbenc level. add 25 milllllters of 20 per- 
cent benzene in  isooctane to the reservoir 
and continue the percolation a t  M milli- 
liters per minute  until all this solvent mlx- 
ture has been removed from the column. Dls- 
card all the elution  solvents collected up to 
this point. Add 300 milliliters of the acetone- 
benzene-water mixture  to  the reservoir  and 
percolate through che column to  eluate  the 
polynuclear compounds. Collect the  eluate in 
a clean 1-liter  separatory funnel. Allow the 
column to drain until  most of the solvent 
mixture is removed. Wash the  eluate  three 
tlmes wlth 3Wmillillter portions of distilled 
water, shaking well for  each wash. (The addl- 
tlon of small m o u n t s  of sodium chlorlde fa- 
cilitates separation.)  Discard the aqueous 
layer after each wash. After the flnal separa- 
tion. fllter the residual benzene through an- 
hydrous sodium sulfate pre-washed with ben- 
=ne (see Sodium sulfate under  “Reagents 
and Materials” for preparation of fllter) into 
a 250-milliliter Erlenmeyer flask (or option- 
ally into the evaporation  flask). Wash  the 

millillter portions of benzene which are also 
filtered through the sodlum sulfate. Add 1 
milliliter of n-hexadecane and completely re- 
move the benzene by evaporation under nl- 
tmgen. using the special procedure to ellmi- 
nate benzene as previously described under 

the residue with isooctane to a 200-milliliter 
“Organic solvents.” Quantitatively transfer 

volumetric flask and adjust to volume. De- 
termine the absorbance of the solution  in the 
l-centimeter pathlength  cells compared to 

SepsratOrg f U M d  with two additional 20- 

21 CFR Ch. I (4-1-98 Edmon) 
isooctane as reference between 250 rnp400 
mp Correct for any absorbance derived from 
the reagents as determined by carrylng out 
the procedure wlthout an oil sample. If ei- 

zene peaks in the 250 mp-m  mp region. e v a g  
ther spectrum shows the  characterlstic ben- 

orate the solution to remove benzene by the 
procedure under “Organic solvents.” Dls- 
solve the residue, transfer quantitatively, 
and adjust to volume in isooctane in a 200- 
milliliter volumetric flask. Record the ab- 
sorbance again. If the corrected  absorbance 
does not exceed the llmita proposed in this 
paragraph. the oil meets  the proposed ultra- 
violet absorbance specifications. 

(d) Mineral oil identified in para- 
graph (d)(l) of this section may be used 
as provided in paragraph (dX2) of this 
section. 

(1) The mineral  oil  consists of virpin 
petroleum distillates refined to  meet 
the following specifications: 

(i) Distillation endpoint a t  760 milli- 
meters pressure not t o  exceed 371 “C, 
with a maximum residue not  to exceed 
2 percent, a s  determined by ASTM 
method D86-82. “Standard Method for 
Distillation of Petroleum  Products,” 
which is incorporated by reference. The 
availability of this incorporation by 
reference is given in paragraph (b)(l)(i) 
of this section. 

(11) Ultraviolet absorbance l M t s  as 
follows as determined by the method 
described in paragraph. (d)(3) of this 
section. 

~ ” - 
W- (mp) culmmal 

-Pa 

-PJsL 
280 (0 299 .................................... .......... 

3 360 lo 400 ..” .... .. ............”..””....... B 320 (0 358 ..“I”......... . ........ . .-...... ...... 
2.3 

(iii) Pyrene content  not  to exceed a 
maximum of 25 parts per million as de- 
termined by the method described in 
paragraph (d)(3) of this section. 

(2) The mineral oil  may be  used o n l s  
in the procesaing of jute fiber employed 
in the production of textlle bags in- 
tended for use in contact with the f01- 
lowing types of food Dry grains and 
dry seeds (for example, beans, peas. 
rice, and lentils); whole root  crop vege- 
tables of the  types  identifled in 40 CFR 
180.34(0; unshelled and shelled nuts (a- 
cluding peanuts): and dry animal feed. 
The flnished  processed jute flber shall 

300 (0 319 ..... ............................................ 1 2  
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B 
food and Drug Administration, HHS 
contain no more than 6 percent by 
weight of residual minerd oil. 

(3) The analytical method for deter- 
mining ultraviolet absorbance limits 
sad pyrene content is as follows: 

mtory funnels fitted with temfluoro- 
L Appcrrafw. A. Assorted beakers. sepa- 

ethylene polymer stopcocks. and  graduated 
cylinders. 
B. Volumetric flasks, 200-milllliter. 
C. A chromatographic column made from 

75 centimeters glass tubing  tapered at one 
nominal 1.3 centimeters outside diameter x 

end and joined to a 2-millimeter-bore tetra- 
fluoroethylene  polymer stopcock. The oppo- 
site end is flanged and joined to a female W 
40 s t a n d a r d  taper fitting. This provides for 
accommodating the 500-milliliter reservoir 
described in item 1.E  below. 

nominal 1.7 centimeters outside diameter x 
D. A chromatographic column made from 

115 centimeters glass  tubing tapered at one 
end and joined to a 2-millimeter-bore tetra- 
fluoroethylene polymer stopcock. The oppo- 
site end is flanged and joined to a 2.5 centl- 
meters outside diameter x 9.0 centimeters 
glass tube having a female 24/40 standard 

ing the 500-milliliter reservolr descrlbed in 
taper fitting.  This provides for accommodat- 

item L E below. 
E. A 500-milliliter reservoir having a 24140 

standard taper male fitting at bottom and a 
suitable ball Joint a t  the cop for connecting 
to the nitrogen supply. The female fitting of 
the chromacographlc columns described in 
items I. C and D above and the male fittinp 
of the reservolr described In thls  item E 
should both be equipped with glass hooks. 

Stopcock grease 1s not  to be used on ground- 
(NOTE: Rubber stoppers are  not  to be used. 

glass joints in this method.) 
F. A specnophotornecer equipped to auto- 

matically record absorbance of liquid s a -  
ples in l-centlmeter pathlength cells in the 
spectral region of 280-400 mw with a spectral 
slit width of 2 mp or less. A t  an  absorbance 
level of about 0.4. absorbance measurements 

W i t h i n  t0.05. Wavelength measurements shall 
shall be repeatable  within  S.01 and  accurate 

be repeatable with M.2 mp and accurate 
wlthln kl.0 m b  Instrument  operating condi- 
tions are selected to  realize thls performance 
under dynamic (automatic) recording oper- 
ations. Accuracy of absorbance measure- 
ments fm determined at 290. 345, and 400 mp. 

stsndard. (National  Bureau of Standards Cir- 
using potassium chromate as the reference 

ment of Commerce, 1949.) 
C a l a r  484. Spectrophotometry, U.S. Depart- 

0. Two fused quartz cells  having 
Pathlengths of 1 . ~ . 0 0 5  centimeter or bet- 
tar. 

made chemicals shall be used in all tests. It 
n. &rim of reagents and matetials. Reagent- 

Is further specified that each chemical shall 

8 178.3620 

instruction given under “Reagents m d  Mate- 
be tested for purity in accordance with the 

rials” ln m blow. In addition. a blank run 
by the procedure shall be made on each puri- 
fled lot of reagents and materials. Unless 
otherwise indicated.  references to water 
shall be understood to mean  distilled water. 

vents. All solvents used throughout the pro- 
cedure shall meet  the  specincations and 
tests described in this section The bo- 
octane, benzene. cyclohexane, nitromethane. 
and n-hexadecane designated shall pass the 
following test: TO the specined quantity of 
solvent in a 150-mllllliter beaker, add 1 milli- 
liter of purified n-hexadecane and evaporate 
on the steam bath under a stream of nitro- 
gen. Discontinue  evaporation when not over 

fmm benzene and  nitromethane add a lo-mil- 
1 milliliter of residue remains  (to  the residue 

liliter portion of purified isooctane. re-evap 
orate, and repeat once to insure complete re- 
moval of solvent). Dissolve the 1 millfllter of 
n-hexadecane residue in isooctane  and make 
to 10-rnlllillter volume. Determine the ab- 
sorbance in 1.0-centimeter pathlength cells 
compared to water as reference. The absorb 
ance of the solution of solvent residue shall 
not exceed 0.05 between 280 and 400 m& 

milliliters for the above test. Purify. if nec- 
1. Isooctane (2,2.4-tnmethylpent4ne). Use 240 

essary. by passage through a column of acti- 
vated  sillca gel. 

test. Purify. if necessary. by dlstillation or 
2. Benzene. Use 200 milliliters for the above 

otherwise. 
3. CycZoWane. Use 70 mllllllters for the 

above cest. Purify. if necessary, by distilla- 
tion.  silica gel percolation, or otherwise. 

above test. Purify. if necessary. by distilla- 
4. Nitromethane.  Use 125 milliliters for the 

tion or otherwise. 
5. n-Hezadecane. Determine the absorbance 

on this solvent directly. Purify. if necessary. 
by silica gel percolation or otherwise. 

mence. Pyrene. reagent grade. melting  point 
B. Other mtenals-1. Pyrene standard ref- 

range 150-152 “C. (Organic Chemical 3627. 
Eastman Xodak Co.. Rochester, N.Y., or 
equivalent). The standard reference absorb- 
ance is the absorbance a t  334 millimicrons of 
a standard reference  solution of pyrene con- 
taining a  concentration of 1.0 milligram per 
liter in purifted isooctane  measured sgslnst 
isooctane of the  same spectral purity in 1.0- 
centimeter cells. (This absorbance will be a p  
proximately 0.28.) 

concentration of 5.0 milligrams per liter by 
2. Chrysene solution. Prepare a solution at a 

dissolving 5.0 milligrams of chrysene in puri- 
fied isooctane in a 1-liter  volumetric flask. 
Adjust  to volume wi th  isooctane. 

3. Nitrogen gas. Water pumped or equivalent 
purity, cylinder with  regulator, and valve 
contml flow at 5 p.s.1. 

m ReaoentS and ?” A. Organic sol- 
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5 178.3620 21 CFR Ch. I (61-96 
add 10 milllliters of the Isooctane  sol^^,,^ 
containing 5.0 milligrams of chrysene PQ 
liter. 

e. Continue  percolation until the l m o ~ ~ ~  
is just above the alumir.LUm oxide. Then a d  
200 milliliters of a mixture of benzene and 
isooctme (33% percent benzene and 66% mr. 
and  continue percolation. 
cent isooctane by volume) to the reser~k 

f. Continue percolation. collecting the 
eluates (40 milllllters of the prewet solution, 

milliliters of the gradient  solution) tn the  
10 milllllters of the sample’solution. and 2a) 

w)-milllliter graduated  cyllnder  untll the  
level of the  gradient  solution Is just above 

the  eluting solution of benzene and isooctane 
the  aluminum oxide. Add 200 milliliters of 

(90 percent benzene and 10 mrcent isooctane 
by volume) to the column  and continue col- 
lecting  until a total of wl mlllillters of solu- 
tion has been obtained. This may be Us- 
carded. Now begin to collect the flnal eluate. 

g. Place a :00-milliliter graduated cylinder 

tion until a  1WmilllliWr eluate has been ob- 
under the column and continue the percola- 

talned. 
h. Xeasure che amount of chrysene in chis 

llN-milliliter  *action by ultravioiet analy- 
sis. If the aluminum oxide :s satlsfactory, 
more than 80 percent of the original amount 
of shrysene should be found In this fraction. 
(NOTE: If she amount of chrysene recovered 
1s less than 80 percent. the  original  batch of 
aluminum oxlde should be sieved between 
100-160 mesh. Ictivation and testing of this 
sleved batch should indicate a satlsfactory 
aluminum oxide for use.) 

N. Samplrng. Precautions rnusc be taken  to 
lnsure that an uncontaminated  sample of the 

sorption :s very sensitlve to  small amounw 
mineral oil 1s obtained  since ultraviolet ab- 

of extraneous  material contaminating -he 
sample through careless handling. 

V. Proceduie. A. Blank. Before proceedlng 

absorbance of the solvent  residues by carry- 
with the  analysis of a sample, decermtne the 

lng  out  the procedure without a sample. 
B. Sample. 1. Weigh out 20.0 grams gJ.1 

of the mineral 011 into a  beaker  and 

fltted  with a tetrafluoroethylene polymer 
transfer  to a W)-milliliter separatom funnel 

stopcock.  using enough cyclohexane (25 mil- 
liliters) to give a final total volume of 50 
milliliters  (mineral 011 plus cyclohexane). 

rated  with cyclohexane and shake by hand 
2. Add 25 milliliters of nltromethane satu- 

vigorously for 3 minutes. Recover the lower 
nitromethane layer in a 150-milliliter beaker 
containing 1 milliliter of n-hexadecane and 

Repeat the extraction four more  times. re- 
evaporate on the s t e a m  bath under  nitrogen. 

covering each  extract in the 150-milliliter 
beaker. Exercise care  not to ffll the beaker 
to such a capacity that solvent losses may 
occur. Evaporate the combined 
nitromethane  extracts to 1 milliliter of n- 
hexadecane residue containing  the 

d. Baltimore, Md.. Grade 923. or equiva- 
4. Silica gel. 100”) mesh (Davison Cheml- 

lent). purifled and activated by the f01lOwiDg 
procedure: Place about 1 kilogrsun of sllica 
gel ln a large column and wash with con- 
tarnlnant-free benzene until  a 200-millillter 
sample of the benzene  comlng off the  column 
will pass the  ultraviolet ahsorption test for 
benzene. This test is performed as stipulated 

above. When the silica gel has been suffl- 
under ‘‘OrgraIc solvents” In A under III 

ciently cleaned, activate the gel before use 
by placing the 1-kilogram batch In a shallow 
container In a layer no greater than 1 lnch in 
depth  and heating in an oven (Caution! Ex- 
plosion Hazard) a t  130 “C. for 16 hours,  and 
store In a vacuum desiccator. Reheating 

gel 1s repeatedly removed from the desicca- 
about once a week is necessary if the  silica 

tor. 

Grade F-20, or e~utualent grade). EO-XfJ mesh, 
5. llumrnum onde (Alumtnum Co. of dm~nca,  

purified and  activated by the following pro- 
cedure: Place about 1 kllogram of aluminum 
oxide in a large column and  wash Wth con- 

sample of the benzene  coming off the column 
taminant-free benzene until  a 200-milllliter 

benzene. Thls 6est 1s prformed  as  stipulated 
will pass the  ultraviolet absorption zest for 

under “Organic solvents” !n I under ?II 
above. !Caution! Remove  Benzene From ;id- 
sorbent Under  Vacuum To Minimize Explo- 
sion Hazard !n Subsequent Heatlng!) When 
the aluminum oxide has been sufflciently 
cleaned and ‘seed of solvent. activate I t  be- 
fore use by placing che l-kilogram batch In a 
shallow contalner in a layer no greater  than 
1 lnch !n depth. Seat in an oven a t  130 ‘C for 

aunospherlc pressure over a0 percent (by 
16 hours. Upon removal from heat. store a t  

weight)  sulfuric acid fn a desiccator for at 

minum oxide with between 6 to 9.5 percent 
least 36 hours before use. This gives alu- 

volatiles. T h i s  1s determined by heating a 
weighed sample of the prepared aluminum 
oxtde at 2.OOO “F for 2 hours and then  quickly 
reweighing. To insure the proper adsorptive 
properties of the aluminum oxide. perform 
the followtng test: 

a.  Weigh 50 grams 3 gram of the  activated 
aluminum oxide and pack into  the 
chromatographic column (1.3 centimeters x 
75 centimeters) described under “Apparatus” 
in C under I above. Use glass wool at the col- 

- 6 m  passing  through  the column. 
umn,.elCit t o  prevent the alumlnum oxlde 

under the column to measure the  amount of 
b. Place a 250-milliliter ,graduated cylinder 

eluate corning from the column. 
c. PreWet t he  aluminum oxide by passing 

40 ml1liliterS of lsooctane through the col- 
umn. Adlust the nitrogen pressure so that  
the rate of descent of the isooctane coming 

liters per minute. 
off the column Is between 1.5 to 2.5 milll- 

d. Just prior to the  last of t h e  Isooctane 
reaching the t O R  of the aluminum oxide bed. 

. ,”-- 
~” “ 
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uvea. (NOTE: Complete removal of the 
nitromethane-soluble  mineral oil extrac- 

dtmmethane is essential. This can be as- 
m d  by two successive additions of 5 mil& 
litem of isooctane  and reevaporation.) 
3. Remove the beaker from the steam bath 

4. Weigh 50 grams +1 gram of activated alu- 
minum oxide and pack into the 

75 centlmeters) described under “Appnratus” 
chromatogrsphic column (1.3 centimeters x 

In C under I above. (NOTE: A small plug of 
glass woo1 is placed at the column exit to 
prevent the aluminum oxide from passing 
through the column. After adding alumlnum 
oxide, tap the column lightly to remove aLr 
voids. All percolations  using alumlnum oxide 
are performed under nitrogen pressure. The 
‘hO-milliliter reservoir described under “Ag 
parstus” In E under I above is to be used to 
hold the elution solvents.) 

liters of isooctane  to  the column. Adjust ni- 
5. Prewet the column by adding 40 milli- 

tmgen pressure so that rate of descent of the 
isooctane  coming off t h e  column is 20 to 3.0 
milllliters per minute. Be careful to main- 
tain the level of solvent  in the reservoir to 
p v e n t  air from entering  the aluminum 

just before the last portion of t h e  previous 
&de bed.  New or additional  solvent is added 

solvent enters  the bed. To minlmize possible 
phom-oxidation effects, the following proce- 

lu subdued light. 
dures (steps 6 through 18) shall be carried out 

6. Before the last of the isooctane reaches 
the top of the aluminum oxide bed, release 

allow to cool. 

e nitrogen pressure  and turn off the stop- 

residue from the 150-milliliter beaker 
ck on the column. Transfer the n-hexa- 

from procedure step 3 above onto the col- 
umn. using  several washes of isooccane (total 
volume of washes should be no greater than 
10-15 milliliters). 

tion until  the isooctane 1s about 1 centi- 
7. Open the stopcock and continue percola- 

meter above the  top of the aluminum oxide 
bed. Add 200 milliliters of isooctane to the 
reservoir.  and  continue the percolation a t  
the specifled rate. 

the top of the aluminum oxide bed. add 200 
8. Just before the isooctane  surface  reaches 

milliliters of a mixture of benzene and lso- 

isooctane by volume) to  the reservoir. and 
octane (33% percent benzene a n d  66% percent 

continue the percolation. 

reaches the  top of the  aluminum oxide  bed. 
9. Just before the surface of th is  mixture 

release the  nitrogen pressure, turn off the 
Stopcock, and discard all the  elution solvents 
collected up to thls point. 

10.  Add to the reservoir 300 milliliters of a 
m i z r r r e  of benzene and isooctane (90 percent 
benzene ana io percent  isooctane by vclwme), 
Place a 25-milliliter graduated cylinder 
-der the column. continue the percolation 
Utll 20 milliliters of eluate has been col- 
h t e d .  and then discard the  eluate. 
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liter Erlenmeyer flask under the column. 
11. A t  this point. place a  clean ZSO-milli- 

Continue the percolation  and collect all the 
remaining eluate. 

pletely. An increase  in t h e  nitrogen pressure 
(NOTE: Allow the column to drain com- 

may be necessary as the last of the  solvent 
comes off the column.) 

IljO-milliliter beaker. Place this onto a steam 
12. Place 1 milliliter of n-hexadecane inm a 

bath under a nitrogen stIy)am and transfer in  
small portions the  eluate from step 11 above. 
Wash out  the Erlenmeyer flask with small 
amounts of benzene and transfer to the evag 
oration beaker.  Evaporate until only 1 milli- 
liter of hexadecane residue remains. ( N m  
Complete removal of the benzene is essen- 
tial. This can be assured by two  successive 
additions of 5 milliliters of isooctane and re- 
evaporation.) 

and cool. 
13.  Remove the beaker  from the steam b8th 

100- 200-mesh silica gel in a ~mill l l i ter  
14. Place  a  sample of  113.5 grams  activated 

glass-stoppered Eklenmeyer flask. Add to the 
silica gel 46.2 grams (41 milliliters) of 
nitromethane.  Stopper and shake  the  flask 
vigorously until no lumps of silica gel are 
observed and then  shake occasionally dnring 
a period of 1 hour. The resultant 
nitromethane-treated  silica gel is 29 weight- 
percent  nitro-methane and 71 weight-percent 
silica gel. 

15. Place  a small plug of glass wool in the 
tapered end of the 1.7 centimeters  outside di- 
ameter x 115 centimeters column. described 
under “Apparatus” in D of I above, adjacent 
to the stopcock to prevent silica gel from 
passing through the stopcock. Pack the 
nitromethane-treated silica gel into  the col- 
umn, tapping lightly. The resultant  silica gel 
bed should be about 95 centimeters  in depth. 
Place into a  flask 170 millillters of isooctane 
saturated with nitromethane. 

lnder under the column and transfer  the resi- 
16. Place a 100-milliliter graduated cyl- 

due from the beaker  in procedure step 13 
above wlth several washes of the 170 milli- 
liters of isooctane, saturated with 
nitromethane,  onto  the  top of the column. 
(Total volume of washes should be no greater 
than 10 to 15 milllliters.)  Permlt  isooctane 
solution u, enter  the  silica gel bed until the 

remaining amount of the 170 milliliters of 
llquid level is a t  the  top bed level. Place the 

isooctane. saturated with nitromethane, in 
the reservoir above t h e  bed for percolation 
through the silica gel. Apply nitrogen pres- 
sure to the top  of the column, adjusting the 
pressure so that the isooctane is collected at 
the rate of  2.5 to 3.5 milliliters per minute. 
.and “percolate isooctane through the bed 
until a quantity of  75.0 milliliters of eluate is 
collected. Discard the 75 milliliters of eluate. 
Turn off the stopcock and add 250 milliliters 
of benzene to the reservoir above the bed. 

I 
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Use a 400-milliliter beaker to collect the re- 
mslning eluate. 

17. Open the stopcock. renew the pressure, 
and percolate the remaining Isooctane and 
benzene through  the column eluting  the re- 
maining  aromatics.  Transfer the  eluate in 
small portions from the 400 mllllliter  beaker 
to a 1EO-millillter beaker  containing  1  milli- 

steam bath under  nitrogen. Rinse the 400- 
liter of n-hexadecane and evaporate on the 

milliliter beaker well with small  portions of 
lsooctane to obtain a complete  transfer. 

(NOTE: Complete removal of the 
nitromethane and benzene is essential. This 
can be assured by successive additions of 5 
mlllillters of isooctane  and reevaporation.) 

18. Transfer the residue  with  several wash- 
es of Isooctane into a M)O-milliliter volu- 
metric flask. Add isooctane to mark. 

tion in a 1-centimeter cell compared to iso- 
19. Record the  spectrum of the sample solu- 

octane from 210 to 400 m& After making nec- 
essary corrections In the spectrum for cell 
differences and for the blank absorbance, 
record the maximum absorbance !n each of 
the wavelength Intervals  (mp). 2880-299. 300- 
319.  320359, 36MOO. 
ible peak corresponding io Che absorbance 

a. If the spectrum then shows no discern- 

rnaximum of che 3yrene reference scandard 
solutlon a t  334 rnk the maximum 
absorbances In the respective wavelengzh In- 

scribed In paragraph (d)( l?( l l )  oi thLs section. 
tervals recorded shall not exceea chose ?re- 

b. If such  a peak Is evident In r;he specr;rum 
of the sample solution. And the spectrum as 
a whole 1s not Incompatible wi th  that  oi a 
pyrene contaminant yielding such a  aeak of 

cenwation of pyrene that would yield this 
the observed absorbance. calculate :he con- 

peak (334 m) by the base-llne technique de- 
scribed In ASTM method E16943 ;Re- 
approved 1981). "Standard Recommended 
Practices for General Techniques of Ultra- 
violet Quantitative Analysis," which 1s ln- 
corporated by reference. The availability of 
this incorporation by reference Is given in 
paragraph (b)(l)(i) of this sectlon. Correct 
each of the maximum absorbances In the re- 
spective spxifled wavelength Incervals by 
subtracting  the absorbance due to pyrene, 
determined as follows: 

Absorbance  due to pyrene = - CpxSa 

SP 
where: 
Cp=Calculated concentration of pyrene in 

Sg.Concentration of pyrene reference stand- 
sample solution: 

ard solution in m e  u n i t s  of concentm- 
tion: 

Se-Absorbance of pyrene reference standard 
solution at wavelength of maximum ab- 
sorbance of sample solution in the respec- 
tlve specifled wavelength Intervals. 

21 CFR Ch. I (4-1-98 E 
Also calculate  the pyrene conte 

oil sample in parts per million as fo 

-ne content - (~O(J~OOO)XC 
(p. Q. m. 1 20/1 OOO 

- 

where: 
C=Calculated concentration of p m n e  in mil- 

ligrams per liter of sample  solution. 
c. The  pyrene content so determined 4 

absorbances corrected for pyrene content ~d 
not exceed 25 p.P.m. The 

m a x i m l t m ,  ; 
described In this step 19 for each of the specl: 5 
fled wavelength intervals shall not ex- i 
the llmits prescribed in paragraph (d)(l)(U) 
of this section. 

d. If the spectrum as a whole of the sample 
solution is in any respect clearly incornpat- 

source of the peak at 334 ink then the mad- 
lble with the presence of Pyrene as the 

mum absorbances In the ?espective wave 
length  Intervals without  correction for any 
assumed pyrene content  shall  not exceed the 
limits prescrlbed !n paragraph (d)(l)(ii) of 
t h i s  section. 
[42 FR i4609, Mar. 5 ,  197'7. 3s amended at 41 

1984: 54 FR 24898, June 12, 3891 

. .  

FR 11847. MU. 19. i982 49 FR 10112. Mar. 19. 

$178.3860 Odorless light petroleum hy- 

Odorless light petroleum hydro- 
carbons may be safely used, as a com- 
ponent of nonfood articles intended for 
use  in contact with food. in accordance 
wlth the following prescribed condi- 
tions: 

(a) The additive is a mixture of liquid 
hydrocarbons  derived from petroleum 
or synthesized from petroleum gese% 
The additive is chiefly prtraifinic. 
isoparaffinic. or naphthenic in nature. 

(b) The additive meets  the followfng 
specifications: 

(1) Odor is faint and not kerosenic. '. 
(2) Initial boiling point is,300 "F mini-. 

drOC2UbOM. 

". 

280 to 289 ....... " ...-....-....-.""- rd. :'; 
3Dolo929 ."." ""."""... * +.:> 
2#) to299 ..-...-........_..".."."- I Y .. 
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basic  resins produced by the polym- 
erization of vinyl fluoride. 

(b)  The poly(viny1 fluoride)  basic res- 
ins have an intrinsic  viscosity of not 
less  than 0.75 deciliter per gram as de- 
termined by XSTM method D1243-79, 
"Standard  Test Method for Dilute So- 
lution  Viscosity of Vinyl  Chloride 
Polymers." which is incorporated by 
reference. Copies may be obtained  from 
the  American  Society for Testing Ma- 
terials, 1916 Race  St.,  Philadelphia, PA 
19103, or may be examined a t   the  Office 
of the  Federal  Register, 800 North Cap- 
itol  Street, NW.. suite 700, Washington, 
DC 20408. 
(1) Solvent. N,N-Dimethylacetamide, 

technical grade. 
(2) Solutzon. Powdered resin  and  sol- 

vent  are  heated at 120 "C until  the  resin 
is dissolved. 

(3) Temperature. Flow times of the 
solvent  and  solution  are  determined at 
110 "C. 

(4) Viscometer. Cannon-Ubbelohde size 
jo semimicro  dilution  viscometer (or 
equivalent). 

(5) Calculatzon. The calculation mech- 
od used is that described in appendix X 
1.3 (ASTM method D1243-79. -Standard 
Test Method Cor Dilute  Solution Vis- 
cosity of Vinyl Chlorlde F'olymers," 
which is incorporated by reference; see 
paragraph (b)  of this section for svail- 
ability of the  incorporation by ref- 
erence)  with  the reduced nscosity de- 
termined for three  concentration  levels 
not  greater  than 0.5 gram per deciliter 
and excrapolaced to zero concentration 
for mtrinsic vlscosity.  The follomng 
formula is used for determining re- 
duced  vlscosity: 

Reduced viscosity in terms t -to 
of deciliters per gam to x =- 

where: 
t=Solution efflux  time. 
c=Concentration of soiusion in tern of 
to=Solvent  efflux  time. 

grams per declllter. 
[42 FR 14534. Mar. 15, ?ST?, as amended at  47 
FR 11839. Mar. 19, 1982: 49 FR 10107. Mar. 19. 
19841 

8 175.300 Resinous and polymeric coat- 

Resinous  and polymeric coatings 
may be safely used as the  food-contact 
surface of articles  intended for use in 

ingg. 

1. ." 
I .5 

21 CFR Ch. I (4-1-98 

producing, manufacturing, 
processing, preparing,  treati 
aging,  transporting, or hol 
accordance  with the fo 
scribed  conditions: 

(a) The  coating is applied 
uous  film or enamel  over a 
strate, or  the  coating is i 
repeated  food-contact  use 
plied to any  suitable 
continuous  fllm or enamel t 
as a functional  barrier be 
food and  the  substrate. The c 
characterized by one or more of 
lowing descriptions: 

(1) Coatings  cured by oxidation. 
(2) Coatings  cured  by  polymerim 

condensation,  and/or cross-11 
without  oxidation. 

(3) Coatings  prepared  from prego 
merized substances. 

(b)  The  coatings  are  formulate 
optional  substances  that  may  inc 
(1) Substances  generally reco 

as safe in food. 
(2) Substances  the use of which 

permitted b y  regulations m this 
ar xhich  are  permitted by prior 
cion or approval  and employed 
the speclfic conditions. if any, 
prlor sanction or  approval. 

production o i  resinous  and pol 
coatings thac is the  subject of a 
tion In subchapter B of this c 
and  conforms  with  any  specificati 
such realation.  Subst 

(3) Any substance  employed in 

this paragraph  (b)(3)  and further ide 
fied as required: 

(i) Drying oils, including 
triglycerldes or  fatty acids deri 
therefrom: 
Beechnut. 
Candlenut. 
Castor (including dehydrated). 
Chlnawood (tung). 
Coconut. 
Corn. 
Cottonseed. 
Fish (reflned). 
Hempseed. 
Llnseed. 
Oiticica. 
Perilla. 
Poppgseed. 
Pumpkinseed. 
Safflower. 
Sesame. 
Soybean. 
Stmilower. 
Tall oil. 

.<:I 
ri 
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rme oils may be mw. heat-bodied, or $?mffm. They  may be refined by 5ltra.- 
? aon, degumming, acid or alkali wash- 
$-, bleaching, distillation. partial de- 
?-tion, partial polymerization, or 
"'vent extraction, or modified by com- 
I' tion with  maleic  anhydride. 

Reconstituted  oils from 
cerides or fatty acids derived Pmrn the  oils  listed  in pa,X'agraph 

jr@)(3)(1)  of this section  to form esters 
i:'aith: p @cylene glycol. 
ts -lene glycol. 
L pentaerythritol. 
'" polyethylene glycol. 
b p o l m p y l e n e  glycol. 
,, propylene glycol. 
[, Sorbitol. 

Rimethylo1  ethane. 
p e t h y l o l  propane. 
'*(tii) Synthetic  drying oils, as the 

basic polymer: 
Butadiene and  methylstyrene copolymer. 
Butadiene and  styrene copolymer. blown or 

Maleic anhydride  adduct of butadiene  sty- 

Polybutadiene. 

anblown. 

rem. 

b n :  
iv)  Natural fossil  resins. as the basic 

Damar. mm. 

Gllsonite. 
Glycerol ester of damar. copal. elemi. and 

Sandarac. 

Utah coal resin. 
Shellac. 

(v)  Rosins and  rosin  derivatives.  with 
or without  modification by polymeriza- 
Uon, isomerization.  incidental 
decarboxylation, and/or  hydrogenation, 
88 follows: 

(a) Rosins, refined t o  color grade of K 
paler: 

OIlm rosin. 

b o d  rosin. 
Rosin esters formed by reacting 

rosin (paragraph  (b)(3)(v)(a) of this sec- 

memi. 

sandarac. 

oil rosin. 
, .* 

'l. aon) c with: 
, . ~~-S~-Butylidenedphenol-epichlorohydn 

!*, Mathylene  glycol. 
'. lene  glycol. 

. ,  

.e- Iepoxs). 

Q 175.300 

4.~-Isopro~~l~denedphenol~pichlorohgdr 
Glycerol. 

Methyl  alcohol. 
PentaerytMtol. 

(c )  Rosin esters  (paragraph (b)(3)(v)(b) 
of this section) modified by reaction 
with: 
Maleic anhydride. 
0-. m-, and p-substituted phenol-fonnalde- 

hydes listed  in paragraph (b)(t)(vi) of this 

Phenol-formaldehyde. 
section. 

( d )  Rosin salts: 

(epoxy). 

Calcium resinate (limed rosin). 
Zinc resinate. 

(vi) Phenolic  resins &s the  basic poly- 
mer formed by reaction of phenols with 
formaldehyde: 

(a)  Phenolic resins formed by reac- 
tion of formaldehyde  with: 
Alkylated  (methyl.  ethyl, propyl. isopropyl, 

butyl) phenols. 
p-tmt-knylphenol. 

p-tmt-Butylphenol. 
4.4'-sec-Butylidenediphenol. 

p-Cyclohexylphenol. 
0-. m-. and pCreso1. 

4.4'-Isopropylidenediphenol. 
p-Nonylphenol. 
p-Octylphenol. 
PPentadecyl phenol mixture obtained from 

Phenol. 

p-Phenylphenol. 
Phenyl o-cresol. 

Xylensl. 
( b )  AdJunct for phenolic resins: Alu- 

minum  butyiate. 
(vii)  Polyester resins (including 

alkyd-type,, as the basic  polymers, 
formed as esters of acids listed  in  para- 
graph  (b)(3)(vii) ( a )  and ( b )  of this sec- 
tion by reaction with alcohols  in para- 
graph (b)(3)(vii) (c) and ( d )  of this sec- 
tion. 

casnew nut shell liquid. 

(a) Polybasic acids: 
Adiplc. 
1.4-cyclohexanedicarboxylic (CAS Reg. No. 

Dimerized fatty acids derived from oils  listed 

Fumaric. 
Isophthalic. 
Maleic. 
Orthophthalic. 
Sebacic. 
Terephthalic. 
Terpene-maleic  acid  adduct. 
Mmelli t ic.  

1076099'7-097). 

in paragraph (b)(3)(1) of this section. 
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rapem oil. E spermscetl. 
G - ( d v )  Plasticizers: 

tyl  tributyl  citrate. 
k+etyl  triethyl  citrate. 

{.* gats1 phthalyl butyl  glycolate. $$ b t y l  stearate. 
i$fpm-Butyl  phenyl salicylate. 
I :’ Dibutyl sebacate. 

Diethyl phthalate. 
,t Dilsobutyl adipate. 

Dilsooctyl phthalate. 
:iBpoxidlzed soybean oil (iodine  number maxi- 
-; mum 14: oxirane oxygen content 6% minl- 
. mum), as  the basic polymer. 
.Ethyl phthalyl ethyl  glycolate. 
SEthylhe-1 diphenyl phosphate. 
di-2-Ethylhexyl phthalate. 
Glycerol. 
Glyceryl monooleate. 
Glyceryl triacetate. 
Monoisopropyl citrate. 
Propylene glycol. 
Sorbitol. 
Mono-, dl-, and triscearyl  citrate. 
methyl  ci trate.  
methylene glycol. 
Y.2-Xenolyl)-1.2-epoxypropane. 

(XXV) Release agents, as the basic 
polymer, when applicable: 
NN”Dioleoylethylened1amine (CAS Reg. No. 
110-314) for use only in ionomeric resins 
complying with 9177.1330 of this chapter 

- and in-ethylene vinyl-acetate  copolymers 
complying with 9 177.1350 of‘this chapter at 
a level not to exceed 0.0085 milligram per 

: BQllare inch)  in  the  finished  food-contact 
W W e  centimeter (0.055 milligram per 

’‘ a c l e .  

b ,  

NN-Dlstearoyl ethylenediamine. 
~ O l e i C  acid  amide. 

:. pfrlmitlc acid amide. 
OlelC acid amide. 

_.*. 
e > .  

§ 175.300 
Petrolatum. 
Polyethylene wax. 
Polyomethylene glycol monooleate (mol. 

wt. of the  polsoxyethylene glycol moiety 
mater than 300). 

Polytetrafluoroethylene. 
Silicones (not  less than 300 centistokes vis- 

cosity): Dimethylpolysiloxanes  and/or 
methylphenylpolysiloxanes. The  methyl- 
phenylpolyslloxanes contain  not  more  than 
2.0 Percent by weight of cyclosiloxanes 
having up e0 and  including 4 slloxy units. 

Silicones (not  less than 100 centistokes vis- 
cosity): Dlmethylpolysiloxanes and/or 
methylphenylpolysiloxanes llmited t o  use 
only on metal substrates. The 

more than 2.0 percent by weight of 
rnethylphenylpolysiloxanes contain  not 

CYclosiloxanes having up to and  including 4 
siloxy anits. 
(=vi) Colorants  used in  accordance 

with 5 178.3297  of this chapter. 
( m i )  Surface lubricants: 

Dlbutyl  sebacate. 
Cottonseed oil  and other edible oils. 

Dloctyl  sebacate. 
Glyceryl monostearate. 

Mineral oil. white. 
Lanolin. 

Paraffin.  Type I. 
Palm oil. 

Paraffin. Type 11. 
Petrolatum. 
Stearic acid. 

catalysts: 
(xxviii) Silicones  and  their  curmg 

(a)  Silicones as the baslc polymer: 
Siloxane  resins originating from methyl hy- 

drogen polysiloxane. dimethyl 
polgsiloxane. and  methylphenyl 
polyslloxane. 
( b )  Curing (cross-linking)  catalysts 

for silicones (the maximum amount of 
t m  catalyst used shall be that  required 
to  effect optimum  cure  but  shall  not 
exceed 1 part of tin  per 100 parts of si- 
loxane resins  solids): 
Dibutyltln  dllaurate. 

Tetrabutyl  titanate. 
Stannous oleate. 

(xxix) Surface active  agents: 
Ethylene oxide adduct of 2.4.7.9-tetramethyl- 

5-decyn4.7-diol (CAS Reg. No. 901-1). 
Poly[Z-(dlethylamlno) ethyl  methacrylate] 

phosphate (minimum  intrinsic  viscosity in 
water a t  25 ‘C is not  less  than 9.0 deciliters 
per gram as determined by ASTM method 
Dl243-79, “Standard  Test Method for Dilute 

mers.” which is incorporated by reference 
Solution  Viscosity of Vinyl Chloride Poly- 
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- 

Jspan wax. 
lmconr d. 

-ne. 
wroyl peroxide. 
mroyl sunale  salts: 

Ammonium. 
Magnesum. 
Potassturn. 
Sodium. 

wtyl a!cohol. 
Lauryl pyndin1Um Xhlom2mercapiobenromlazole. mm cakntm sunmate. 
Lgnm sodturn sulfonate. 
m e  L ~ n o l e r  acid amlde). 
Magneuum fltmnde ............................................... ... I 

Magnesturn  glycerophcsphate. 

2”erCaptObenZOthrazOle. 
Melamum-Ionaldehyde  copolymer. 

2M~tobenzoth1azole and  drmethyl dMmc&amr acld muhrre. sa- I 

2-MercapMbenzotblazole. sodturn or ztm salt ......................................... I 
MethaUylateChromlc chbnde complex. elhyl or methyl  ester. 
pMmane hyaroperowde. 

Methyl acetyl ncmOleale. 
 ethyl akohol methanol) 
Methylcellulose 
Methylene  chlonde. 
4.4”emv~eneb1~12.~1- le~~u(ylphenol) .  
2.2.lUlethylenebs t4-elnyCs-cmauly!ptlenoll. 
MMethyleneo~s c4-metnyCsnonylphenoI). 
22~emy1enwts (4-metnyCs4emIuty@henol). 
W y l  ethyl kelme. 

dnrm San.  

Methyl acetate. 

Methyl ~Soautyl ketone 
l M e ( h y C 2 ~ y o r o x y 4 - 1 ~ r o p y l  benzene. 

Methyl  oleate. 
Methyl  oleate-oalmttate mlmre. 
Memyt phthalyl emyl glycdate. 
Me!hyl nctnoleme 
Mamyl salrylaie 
sMelhylstyrene-vmyHotuene copolymer  restns (molar r a w  1 a 

M h y l  Wlowate. 
tnelhylstyrene to 3 vmynoluenel. 

gSn Pbsphate and  monohydrogen  phcephate estets; the nonyl group 
1.3 a propylene m e r  eomer and me poly (oxyethylene) ament aver- 
aoaS W moles or 50 moles. 

145 ” ” 

I I 1 1 1  I 1 1  

P 
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m(mixed mono- and dinonylphenyl) 

phosphite  (whlch  may contain not more 
than 1 percent by weight of 
trlisopropanolamine). 
(c)  Acrylonitrile copolymers identi- 

fled in this section  shall comply with 
the provisions of 5180.22 of this c h a p  
ter. 
[42 FR 14534, Mar. 15. 1977, as amended at 42 
FR 15674. Mar. 22. 1977; 48 FR 15617. Apr. 12. 
1983: 63 FR 3464. Jan. 23.19981 

Subpart  C-Substances for Use as 
Components of Coatings 

8175.210 Acrylate  ester copolymer 

may  safely be used as a food-contact 
Acrylate  ester copolymer coating 

surface of articles  intended for packag- 
ing  and holding food, including  heating 
of prepared food, sublect to the provi- 
sions of this sectlon: 

(a) The acrylate  ester copolymer is a 
fully polymerlzed copolymer of ethyl 
acrylate.  methyl  methacrylate,  and 
methacrylic  acid applied  in emulslon 
form t o  molded virmn  fiber and  heat- 
cured  to  an insoluble  resm. 

(b) Optional substances used in  the 
preparation of the polymer  and in che 
preparation  and  application of the 
emulslon may include substances 
named In t h s  paragraph. In an  amount 
not to exceed that required to accom- 
plish  the desired technical effect and 
subject to any  limitation prescribed: 
Provtded, however, That  any  substance 
named  in thls paragraph and covered 
by a specific regulation  in  subchapter 
B of this chapter  must  meet  any speci- 
fications in  such regulation. 

coating. 

U t  01 substances Umdanw 

Alumlnum  stearate. 
Ammonlum lauryl sulfate. 
Baran ” ...... 

Otscdlum hydrogen phosphate ..... 
Foma!dehyde. 
Glyceryl monostearate. 
Melhyl cellulose. 
Mineral oil. 
Paralfii wax. 
-turn hydroxde. 
~otapuwn persulfate 
Tallow. 

T ~ r n  dlorde. 
- Tmascdiim pyrophosphate. 

No( to exceed me 
amount ;equtred a3 a 
p r e s e m e  in emuC 
son defoamer. 

Do. 

21 CFR Ch. 1 (4-1-98 

(c)  The  coatlng  in  the form 

tests: 

minutes  shall  yield  total 
soluble extractables not t 
milligram per square  inch. 

(2) An appropriate  sample whe 
posed to  n-heptane at 120 OF for.30 
utes shall yield  total  chloroform 

gram per square  inch. 

g 175.230 Hot-melt  strippable f a d v  
coatings. % 

Hot-melt  strippable food c o a w *  
may be safely applied to food, subject 
to  the  provisions of this section. 

(a) The  coatings  are  applied to and 
used as removable  coatings for food. ’ 

(b) The  coatings  may be prepared, ar 
mixtures.  from  the following sub-. 
stances: 

(1) Substances  generally recognizeP . 
as safe In food. 

(2) Substances  identified  in this su&-.- 
aaragraph. ?:G: 

i. 

1 .. 
List 01 substancer I LmItaUW G’?:. 

Mineral 011. wWe ......_......... ...... ... , 

g 175.260 Paraffin (synthetic). -. “g 
Synthetic  paraffin  may be safm 

used as an  impregnant  in,  coating -2 
or component of coatings on artlcM,< 
used in producing,  manufacturing,i 
packing,  processing. preparing, w$ 
ing,  packaging,  transporting, or hole 
ing food in  accordance  with  the foil 
ing prescribed conditions: . 

(a) The  additive is synthesized by 
Fischer-Tropsch process from C W W  
monoxide and  hydrogen, which are 
+lytically converted to a m i x t W ~ G  
paraffin hydrocarbons. Lower mol** 
lar-weight  fractions are removed wG 
distillation.  The  residue is W”, 
genated  and  may be further  treated m.- 
percolation  through  activated Cm:: 
coal. This  mixture  can be fract iomd, .  

%$ 

,222 
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used to prevent  the  transfer of inks 
employed in  printing  and  decorating 
paper and paperboard used for food 
gackaging  in accordance with  the pro- 
visions of this section: 

(a) The  substances  are  applied to  the 
nonfood contact,  printed  side of the 
paper or paperboard in  an  amount  not 
greater  than  that required to accom- 
plish the  technical effect nor  greater 
than any specific limitations,  where 
such  are provided. 

(b) Anti-offset powders are prepared 
from substances that  are  generally rec- 
ognized as safe in food, substances for 
which prior  sanctions or approvals 
were granced and which are used in ac- 
cordance  with  the specific  provisions of 
such  sanction or approval. and sub- 
stances  named in paragraph  (c) of this 
section. 

(c)  The  substances  permitted  are as 
follows: 

"L 
subslances 

Gama, tetracnlonde. 
"9 h y d r o g e n  

p o l l o h X a l l a S .  

I LImltabMs 

lndusmal starch-mcdtfied __.. Cmplylnq WIUI 8 178.3520 of 

stennow oleale. 
Zinc-2-ethy1 hexoate. 

g176.150 Chelating  agents used in the 
manufacture of paper and paper- 
board. 

The substances named in paragraph 
(a) of this section  may be safely used in  
the  manufacture of paper and paper- 
board, in accordance with  the condi- 
tions prescribed in paragraphs (b) and 
(c) of this section: 

nu chapter. 

(a) Chelating  agents: 
bsi 04 suba(ancer Limrtabons 

Ammonlwn inrtoheplonale. 
A m m m  glucohaptonate. 
wsodhun ethylmediitne twascat8ta 
Padsweii saU ol demylenebiamlne 

Sodium huctoheptonale. 
sadhtm glucohepmnate. 
Tebarodim emy(anediine tetra 

Trisodium Nhydroxyetl~y~ ethylens 

-&le. 

me. 
dismuw, triecmate. 

(b) Any one or any combination of 
the  substances named is used or in- 
tended for use as chelating  agents. 

(C) The  substances  are added in an 
amount not greater  than  that  required 

21 CFR Ch. I (4-1-98 E- i 
to accomplish  the  intended  tecmcpE 
effect  nor  greater  than  any speciflo 
limitation, where such is provided. 

B176.160 Chromium (Cr IIb comph 
of Nethyl-N-heptadecylfluo- 
tane sulfonyl  glycine. 

The  chromium (Cr III) complex of N. 
ethyl - N -heptadecylfluoro-oca 
sulfonyl  glycine  containing up to 
percent by weight of the  chromium (Q 
ID) complex of heptadecylfluoro-octe 
sulfonic  acid  may be safely used a 
component of paper  for packaging drp 
food when used in accordance with t& 
following prescribed  conditions. 

(a) The food additive is used as a 
component of paper  in  an  amount nor 
to exceed 0.5 percent by weight of the  
paper. 

(b)(l) The  food-contact  surface of the 
paper is overcoated with a polymeric or 
resinous  coating at least %-mil LP 

5 176.170: or 
thickness,  that  meets  the provision of 

(2) The  treated paper  forms one or 
more plies of a paper in a multiwall 
bag and is separated  from  the food by 
at least one ply of .packaging films or 
grease-resistant  papers which serves ae 
a functional  barrier between the food 
additive  and  the food. Such pack- 
films or grease-resistant papers COD- 
form  with  appropriate food  additive 
regulations. 

(c)  The  labeling of the food additim 
shall  contain  adequate  directions for 
its use to  insure  compliance with the 
requirements of paragraphs (a) and (b) 
of this section. 

5 176.170  Components of paper and P 
perboard In contact with aqa" 
and fatty foods. 

Substances  identified  in this section 
may be safely used as components of 
the  uncoated or coated  food-conwr 
surface of paper and paperboard in- 
tended  for use in producing, manufec 
bg, treating,  packing.  transporting+ 
turing,  packaging, processing, Wepar' 

holding aqueoug and  fatty foods. sub 
ject  to  the .provisions of this Section. 
Components of paper and paperboard I?r 
contact  with dry food of the  type iden- 
tified  under  Type VIII of table 1 lp 
paragraph  (c) of this  section  are sub 
ject  to  the provisions of 0 176.180. 

i 
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graph (a) are present in the food-con- 
tact  surface of such paper or paper- 
board. 
(1) Substances  generally recognized 

as safe in food. 
(2) Substances  generally recognized 

as safe for their  intended use in paper 
and paperboard  products used in food 

(3) Substances used in accordance 
with a prior  sanction or approval. 

(4) Substances  that by regulation in 
parts 170 through 189 of this chapter 
may be safely used without  extractives 
limitations as components of the 
uncoated or coated food-contact sur- 
face of paper and paperboard in contact 
with  aqueous or fatty food, subject  to 
the  provisions of such regulation. 
(5) Substances identified in this para- 

graph, as follows: 

packwing. 

. .. . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
aletc anhydride cqmlymers con- 

erage nmogen conlem 01 14.9 

0 cenmotses at 75 'F. as d e  

copolymer rams conlalning not more than 10 molar 
of ~ethacrylyloxyemyitnmeth~ammn~urn methyl 

and cMltsmmg less than 02% d resldual  acrylamde 

m a l  mixed salts. The  copolymer o produced by 
(CAS Reg NO 40623-75-4) andlor m ammo- 

I I I I  I I I I  l l  

For  use only as polymenzahon camlyst 
For use only as a retenbon ad employed pnor to me she&- 

board In such an amount mat the fitushed paper and paper- 
lonn~ng operam In me manufacture of paper and paper- 

board mil contam the addibve at a level not tn e- of 
0.05 percent by waght ot dry f- in  me hnuhed paper 
and W. 

For use only 85 a r e t e n t m  ad and flocculant emploved pna 
to the sheeClonnlng operanon m me  manufacture of paper 
and papefmard. 

For use only In paper mill balers. 

Fcf use  only e3 a scale vhbmr pmr to the sheeMommg op 
Wbon m the manutactwe 01 paper and paperboard and 

CDpOlymer per 907 klbgrams (1 ton) 01 dry papef and paper- 
used a1 a l e v e l  not to exceed 1.0 lologram (2.2 pounds) 01 

board fibem. 
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T 

g- ............... I ............ I ................... 1 ... "...1.......... 

add. *.Q-bh I(pammacmepeperflwo.c~r 
dsrivabvss. compounds mm dmhmdarnme (CAS 

No. 92265-81-1) 
produced by me 

-. CMWe: 29mperoc acid, 2- 

.powm@mcaadalld 
,<@a- 
,:" .z* 
.'&an -............ ~ .............................................................. 
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5 177.1200 

(d) Limitations. (1) The  n-alkylglutar- 
MdeJacrylic copolymers in the ffn- 
ished  form in which they shall contact 
food, when extracted  with the solvent 
or solvents  characterizing the  type of 
food and under the conditions of time 
and  temperature described In tables 1 
and 2 of §176.170(c) of this chapter, 
shall  yield  extractives  not to exceed 
the limitations of  §177.1010(b) of this 
chapter, when prepared aa strips, &s de- 
scribed in ~177.1010(~)(2) of this chapter. 

(2) The n-alkylglutarfmide/acrylic co- 
polymers shall not be used as polymer 
modifiers in vinyl chloride homo- or 
copolymers. 

(e) Conditions of use. The n- 
alkglglutarimide/acrylic copolymers 
axe  used as articles or components of 
articles  (other  than  articles composed 
of vinyl chloride homo- or copolymers) 
intended for use in contact  with  all 
foods except beverages condning  
more than 8 percent alcohol under con- 
ditions of use D, E. F, and G as de- 
scribed in table 2 of 5176.170(c) of this 
chapter. 
154 FR 20382. Yay 11, 1989. as amended at 58 
FR 17098. Apr. 1. 19931 
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8 177.1200 Cellophane. 
Cellophane may be safely used- 

packaging food in accordance wipieh. 

following  prescribed conditions: 
(a) Cellophane consists of. a 

sheet made from regenerated  ceu 
to  which have  been.added  cert 
tfonal substances of a grade o 
suitable for  use fn food pac 
constituents of the base s 
coatings applied to impart d 
technological  properties. 
(b) Subject  to a n y .  l imbt ione  

scribed in this part, the optional 
stances used in the base sheet 
coating  may include: 
(1) Substances  generally  reco 

its safe in food. 
(2) Substances  for which prior 

proval or sanctions  permit  their ~3 
cellophane.  under  conditions sped& 
in such  sanctions and  substances 
in $181.22 of this chapter.. 

(3) Substances that by any rea 
promulgated under section 409 of 
act  may be safely used as compon 
of cellophane. 

(4) Substances named in  this sec 
and further identified as required. 

(c) List of substances: 

4 
As the b& polymer. 
0.1 panat 

Do. . .  



5 177.1200 

MofsULutancar 

~omllldehydemodmedwlhoneamaeotmelb 
lawns: Butvt alcohd. d- 

+me. i m m ~ ~ e .  memyl a*ahd. pol yam me^ 
emyl alcohol. guaradine. Imarob&bulylsmne, unw 
made bv reacrmg emVm 
w m  dichlaoemane or dichlOmp0Pane. sullandk acid. 

e w thsmy(snediamme 

teaa&hyIenepentamne. tfietharu&mme. msmvrsnearbe 
mine. 

Memyl ethyl kame ............................................... 
a-t.lethyEslyrene-vmyltolufme ccpolvmer resm (molar ratio 1 a- 
Methyl  hydrogen d o m e  ........................................... - ..-. 
Mineral oil. white. 
Naphthal8flesulfOnlc aobfOm'Illldehyde COndWaSaW. SOdiUIll 

Nibocellulase. 10.9 pe(cenW22 pexwnt nlha)en. 
Nylon renns complying wdh 5 177.1500. 
Roctyl alcohol ................................ .......................................... 
Olefin copo(ymen complyymrq wlh 5 177.1520. 
01- a d  reacted * h(-ay;yl (nmedlyienediamme Wkyi CIS to 

01& aad. sulfonated. sod~um SaK 
Oleyl  palrmtamide. 
N.N-ol~teafylemylenadlamtm, 

ParaMn. synmebc. complyvlg Wlm 5 175.250 ol thu chapter. 

methylstyrene to 3 wnyltohlene). 

salt. 

c13. 

ammOemyl~olaamide). 

Pentaerythrttd tetrastearate ......................................................... 
Polyamde ream denved I ran d~memed vegetaMe 011 acids 

(comnmrtg na more  than 20 p e m n l  oJ mcnomer acds) and 

Polyamide rems hawnq a maxlmum a d  value ol 5 and a 
elhylenedmymne as the bass r e m .  

ble 0 1  a d s  (conmnlng not more Man 10 percent monomer 
max8mum amlne value 01 8.5 denved from dunerued v q e t b  

hydroxvpheny1)penIanos acd On an amowl nat lo enesd  
acds). ethylenedlamme. am 4.4-bnW 

PolybuIadlene r e m 8  (molecular weqM range 2.000-10.200: 
10 percent by weqM 01 sad po(y;rmlde reunsl. 

Polyabonate reslns compIy~ng wm, Q 177.1580. 
bromlne  number  range 210-3273). 

POryener rem lafmed by me readlm of me mehyr ester 01 
mtm. phthalc  anhydnde. matme anhydnde. and ethyleoe g t  
cd. sum mat me polyester  resm  ha3 an aad number at 4 to 

u paler. 
11. a drop-soltenlng pomt of 70 -2 'C. and a c o w  of K 

Polyemylene. 
Pdyethyleneammostearmde emV, sunate prDdUCBd when s t e  

diethylenemamme and t n e t h y l ~ m  and the remm 
anc actd IS made :o r e a c t  WUI equal par*, 01 

prOduCt IS qUdtWQed Wdh dl- Sullale. 
Polyedlylene glycol (400) monolaurm. 
Polyethylene glycol (600) monolawate. 
Polyamylene glycol (400) mmoclaaUl 
Polyethylene giycol1600) monwlsaie.  
Polyethylene glycal(4M)) manostemate. 
Polyethylene glycol (600) monoslearate. 
Polyethylene. oxd~red: complyuq wth me denw pre?rcnbed 

Poly&ylentmymne 
m 5lT.162O(a). 

Polylscbutylene  complymg wdh 5 177.1423.  
Polyoxypropylenepdyoxyetbyiene 3 W  pntynmn (moleah 

wetght 1.900-9.000). 

Polypropylene complying wdh 5177.1520. 
Polystyrene ............................................... ......-.......  "............ 
Pofyvlnyl acetate ........................................................... ........-... 
Poryvmyl alcohol (mmunum mcosly of 4 aqueau so 

Polyvinyl chlcnde ............................................ ........................ l w n  at 20 'C 01 4 cen-). 
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APPENDIX Vlll 
MINERALOIL 

For other data, click on  the Table of Contents 
CMRN: 8012-95-1 

Laboratory Methods: 

Analytic Laboratory Methods: 

COLUMN CHROMATOGRAPHY OF MINERAL OIL IN BAKED PRODUCTS. 
[Association  of  Official  Analytical  Chemists.  Official  Methods  of  Analysis.  10th 
ed.  and  supplements.  Washington,  DC:  Association  of  Official kalytical Chemists, 
1965.  New  editions  throughl3th  ed.  plus  supplements,  1982.,p.  13/226  14.1171 
**PEER  REVIEWED** 

DEERMINATION OF MINERAL OIL IN FATS. 
[Association  of  Official  Analytical  Chemists.  Official  Methods  of  Analysis.  10th 
ed. and  supplements.  Washington, DC: Association  of  Official  Analytical  Chemists, 
1965.  New  editions  throughl3th  ed.  plus  supplements,  1982.,p.  13/458  28.1221 
**PEER REVIEWED** 

USE OF 1,1,2-TRICHLOROTRIFLUOROETHANE FOR THE QUANTITATIVE 
DETERMINATION OF MINERAL OIL AIR SAMPLE BY W ABSORPTION. 
[WALDRON T; ANN  OCCUP HYG 21 (2):  229-32  (1978)]**PEER REVIEWED** 

TECHNIQUES FOR ANALYZING AQUATIC MINERAL OIL POLLUTION ARE PRESENTED. 
[CARLBERG SR; FA0 FISH TECH PAP 137:  85-97  (1975)]**PEER  REVIEWED** 
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APPENDIX. X 

Human H d t h  Effects: 

Human Toxicity Excerpts: 

IF IT GAINS  ACCESS  TO  LUNGS MINERAL OIL PRODUCES  LIPID  PNEUMONITIS. 
ALTHOUGH MORE FREQUENTLY  OBSERVED  WHEN OIL WAS USED  AS  VEHICLE FOR 
APPLICATION  OF  DRUGS TO NASAL MUCOUS MEMBRANES, LIPID PNEUMOISITIS CAN . 
ALSO  OCCUR  FOLLOWING ORAL INGESTION OF OIL, PARTICULARLY IF... TAKEN @ 
BEDTIME. ... LEAKAGE  OF OIL PAST ANAL SPHINCTER  IS AN ANNOYING  SIDE  EFFECT 
AND AN  OCCASIONAL  CAUSE  OF PRURITUS ANI. IT IS ALSO CLAIMED THAT OIL 
INTERFERES WITfl I-EW OF POSTOPERATTVE WOUNDS IN ANORECTAL  REGION 
AND THAT  CONTINUOUS  PRESENCE OF OIL IN RECTUM  DISTURBS  NORMAL 
DEFECATORY REFLEXES. 
[Gilman, A, G., L. S. Goodman, and A. Gilman. (e&.). Goodman  and  Gilman's The 
Pharmacological  Basis of Therapeutics.  6th  ed.  New York: Madllan Publishing 
Co., Inc. 1980.  10091**PEER  REVIEWED** 

MINERAL OIL ACTS AS A LPID SOLVENT; ADMIN WITH MEALS, IT MAY INTERFER.33 

OF MINERAL OIL DURING PREGNANCY  MAY  REDUCE  ABSORPTION OF VITAMIN K &  
PRODUCE  HYPOPROTHROMBINEMIA. /IN INTESTINAL TRACT/ ... ELICITS  TYPICAL 0 FOREIGN-BODY  REACTION IN INTESTINa MUCOSq MESENTERIC  LYMPH NODES, 
LIVER, AND SPLEEN.  ALTHOUGH NO PHYSIOLOGICAL  DISTURBANCES HAVE BEEN 
RELATED  TO  PRESENCE  OF OIL AT THESE SITES, IT MUST BE QUESTIONED 
WHETHER /O IL/... CAN  BE  USED  SAFELY  OVER  LONG  PERIODS  OF  TIME. 
[Gilman, A. G . ,  L. S. Goodman,  and A. Gilman.  (eds . ) . Goodman  and  Gilman' s The 
Pharmacological  Basis of Therapeutics.  6th  ed.  New York: Macmillan  Publishing 
Co., Inc.  1980.  1009l**PEER  REVIEWED** 

WITH ABSORPTION  OF ESSENTIAL FAT-SOLUBLE  SUBSTANCES. REGULAR INGESTION 

...IF TAKEN CONTINUOUSLY IN LARGE AMT IT MAY IMPAIR APPET ITE... 
[Osol, A. led.).  Remington's  Pharmaceutical  Sciences.  16th ed. Easton, 
Pennsylvania: Mack Publishing Co., 1980.  746]**PEER WNCEWED** 

/IN NASAL DROPS & SPRAYS/ ... OIL GRAVITATES TO LOWER  LOBES  OF LUNGS, WHERE 
IT SETS UP A  GRANULOMATOUS  REACTION, FOLLOWED BY MARKED FIBROSIS & 

THE SA?& EFFECT. THE FATALITY OF THIS COEAPLICATloN IS HTGH. 
ENCYSTMENT.  DAILY ORAL DOSES  OF 30-90 ML FOR "Y MONTHS HAS PRODUCED 

[Thienes,  C.,  and  T.J.  Haley.  Clinical  Toxicology.  5th  ed.  Philadelphia:  Lea  and 
Febiger,  1972.  192]**PEER FIEVIEWED** 

IN AN INSTANCE  OF POSSIBLE EMBOLISM FROM AN OIL INJECTION, ONE PATENT 
HAD RAPID  LOSS OF VISION, SEVERE HEADACHE,  CONVULSIONS, 8t COMA 
IMMEDIATELY AFTER INJECTION OF ...MINERAL OIL PREPN,  GRANtTGENOL, INTO 
PLEURAL CAVITY IN TREATMENT OF EMPYEMA. RECOVERING  GRADUALLY ... WTHIN 
3 WK VISION HAD RE'I"URNED ESSENTIALLY TO NORMAL. 

Thomas,  1974. 8031 **PEER REVIEWED** 
[Grant, W.  M. Toxicology of the  Eye. 2nd ed.  Springfield,  Illinois:  Charles C. 

~ l y : / / s l s . i u n l . i ~ ~ ~ v / ~ ~ - u ~ ~ ~ ~ ~ ~ ~ l ~ . / t ~ i ~ ~ / - ~ u l ~ u ~ ~ ~  1;LHuilsul il I Y I W  
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LIQ PETROLATUM ... CAN BE APPLIED TO HUMAN EYES WITHOUT CAUSING 
DISCOMFORT OR SIGNS OF IRRITATION. 

Thomas, 1974. 801]**PEER  REVIEWED** 
@ [Grant, W. M. Toxicology of the  Eye.  2nd  ed.  Springfield,  Illinois:  Charles  C. 

MASSrvE VISCERAL LIPID  DEPOSITION  FOLLOWING THE PROLONGED ORAL USE OF 
MINERAL OIL IS REPORTED- 
[NOCHOMOVITZ  LE, UYS CJ; S AFR J LAB CLIN E4ED 20 (2) : 1226  (1974)  }**PEER 
REVIEWED* * 

Mineral oiV occasimally  may  cause  miliaria  and folliculitis. 
[American  Medical  Association,  Council  on  Drugs. AMA Drug  Evaluations Annual 
1994.  Chicago, IL: American  Medical  Association,  1994.  1221]**PEER  REVIEWED** 

Foreign-body granulomas or parafbomas in the  liver,  spleen,  or  mesenteric  lymph  nodes  have been 
reported following  systemic absorption of mineral oil. 
[American  Medical  Association,  Council  on  Drugs. AMA Drug  Evaluations  Annual 
1994.  Chicago,  IL:  American  Medical  Association,  1994.  952]**PEER  FCWIEWED** 

Hypoprothrombinemia  and  hemorrhagic  disease of the newborn has occurred  when mineral oil was 
chronically  administered  orally to pregnant  women. 
[McEvoy, G.K. (ed.) . American  Hospital  Formulary  Service--Drug  Information 94. 
Bethesda, MD: American  Society of Hospital  Pharmacists,  Inc.  1994 (Plus 
Supplements).  1885]**PEER REVIEWED** 

The  major findings in a laxative  abuse  patient  include  chronic diarrhea, vomiting,  abdominal pain., 
lassitude,  thirst, weakness (1 5%), edema, bone pain resulting &om osteomalacia, and weight loss. 
Findings may disclose a protein-losing  enteropathy, steatorrhea, pathologic colon changes  associated 
with  featureless  radiologic findings (l0%-3O?h), acid-base abnormalities (20%-25B/), and hypokalemia 
(20%-25%). /Laxative  abuse/ 
[Ellenhorn, M.J. and D.G. Barceloux.  Medical  Toxicology - Diagnosis  and  Treatment 
of Human  Poisoning.  New York, NY: Elsevier  Science  Publishing  Co.,  Inc.  1988. 
5421  **PEER  REVIEWED** 

The MOSH investigated  complaints  from  workers in plants where oil mist was known to o m .  None 

were at levels  below the 5 mg/cu rn TLV-TWA /Oil mist, mind 
[American  Conference of Governmental  Industrial  Hygienists,  Inc.  Documentation of 
the  Threshold  Limit  Values  and  Biological  Exposure  Indices.  6th  ed.  Volumes  I,II, 
111. Cincinnati, OH: ACGIH,  1991.  1146]**PEER REVIEWED** 

! '  of the studies identified  evidence of skin or  respiratory tract irritation fiom exposures to oil mists tht 
I 

In a  Norwegian  cross-sectional mtched pair study, 5 cable plant workers exposed to mists and vapors 
of mineral oil ami kerosene  for 5 to 35 years were  investigated. An increased prevalence of  slight basal 
lung fibrosis was found in the  chest films of the exposed workers. Although oil mist levels  were 
reported in the range of 0.15 to 0.30 mg/cu m, ... fit wad suggested that  the  sampling  methodology 
underestimated  the actual exposure.  Furthermore,  the  contriiution of substantial  short-term  vapor 
exposures  (reported up to 4000 mg/cu m) to lung fibrosis is uncertain. /Oil mist, minerav - 
[American  Conference of Governmental  Industrial  Hygienists,  Inc.  Documentation of 
the  Threshold  Limit  Values  and  Biological  Exposure  Indices.  6th  ed.  Volumes  I,II, 
111.  Cincinnati,  OH:  ACGIH,  1991.  1146l**PEER REVIEWED** 

@ Lipoid  pnewnopnia  has  been  reported  following heavy exposure to oil mist in the absence of  adequate 
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ventilation. / O i l  mist, m i n d  
[American  Conference of Governmental  Industrial  Hygienists,  Inc.  Documentation  of 
the  Threshold  Limit  Values  and  Biological  Exposure  Indices.  6th  ed.  Volumes I,II, 
111.  Cincinnati, OH: ACGIH,  1991.  1146]**PEER  REVI:ENED** 

In a  survey of cause-s@c  mortality rates of 5189 workers exposed to oil mist and employed for at 
least 1 year on  metal  machinery  in  a heavy industrial  plant,  no  excess of digestive tract or respiratory 
tract cancers was reported or dose-response  relationship shown /Oil mist, mind 
[American  Conference  of  Governmental  Industrial  Hygienists,  Inc.  Documentation of 
the  Threshold  Limit  Values  and  Biological  Exposure  Indices.  6th  ed.  volumes  I,II, 
111. Cincinnati,  OH:  ACGIH,  1991.  1146]**PEER  REVIEWED** 

8 

Injection of liquid  petrolatum  into the lacrimal  system of patients  with  chronic  epiphora  produced it 

mass in the lower lid with  intlammation in one,  and  infiltration of the  orbit  with  interference in motion 
of the eye in another, both requiring  surgery for relief 
[Grant, W.M. Toxicology of the  Eye.  3rd  ed.  Springfield,  IL:  Charles  C.  Thomas 
Publisher, 1986. 715]**PEER  REVIEWED** 

Up to 1978,  more  than 400 cases of lipid  pneumonia  were  reported in the  literature to be related to 
oral administration of mineral oil, to oil-based  nose  drops or to intraiaryngd injection of medicinal 
Oil. 
[IARC.  Monographs  on  the  Evaluation  of  the  Carcinogenic R i s k  of  Chemicals  to  Man. 
Geneva:  World  Health  Organization,  International  Agency  for  Research  on 
Cancer,l972-PRESENT.  (Multivolume  work).,^. V33 135 (1984)]**PEER  REVIEWED** 

Peritoneal  lipid  granuloma was observed in an individuai who received  mineral oil in the chest for  a 
permanent  collapse  of the lung  (oleothorax); it was noted that the substance had been  *mroduced 
inadvertently  into the abdominal cavity. 0 [ IARC.  Monographs  on  the  Evaluation  of  the  Carcinogenic  Risk  of  Chemicals  to  Man. 
Geneva:  World  Health  Organization,  International  Agency  for  Research on 
Cancer,l972-PRESENT.  (Multivolume  work).,^. V33  135  (1984)]**PEER  REVIEWED** 

Lipid  granulomas of the  lung  are  localized  lipid  pneumonia, usually found in adults as a result of 
habitual  use of large mounts of mineral oil (liquid petrolatum) by nasal, oral or pharyngeal 
administration for  prolonged periods of time. 
[IARC. Monographs  on  the  Evaluation of the  Carcinogenic Risk of Chemicals  to  Man. 
Geneva:  World  Health  Organization,  International  Agency  for  Research on 
Cancer,l972-PRESENT.  (Multivolume  work).,^. V33  135  (1984)]**PEER  REVIEWED** 

Drug Warnings 

... CAN CAUSE VARIETY OF UNTOWARD EFFECTS, & ITS USE AS A L A X A T M  
REQUIRES APPRECIATION OF ITS POTENTIAL HAZARDS... HABITUAL USE OF 
MINERAL OK MUST BE AVOIDED. ... INDISCREMINATE USE ... BY ELDERLY, 
DEBILITATED, OR DYSPHAGIC I N D I v f D u A L S  SHOULD BE DISCOURAGEf). 
[Gilman, A. G., L. S. Goodman,  and A. Gilman.  (eds.).  Goodman  and  Gilman's  The 
Pharmacological  Basis of Therapeutics.  6th  ed.  New  York:  Maanillan  Publishing 
CO.,  Inc.  1980.  10091  **'PEER  REVIEWED** 

ORAL USE FOR MORE THAN TWO WEEKS COATS THE MUCOSA OF THE SMALL 

SOLUBLE V I T W S  (A, D, E, AND IC). THE PATIENT SHOULD BE WARNED THAT LIPITI 
INTESTINE AND REDUCES THE ADSORPTION OF VITAMINS, ESPECIALLY THE FAT- 

0 P N E U M O W  MAY OCCUR IF MINERAL OIL IS ASPIRATED AND THAT UNTOWARD 
u r l ~ J / r s l s . I i r r ~ ~ r r l . ~ ~ v / ~ ~ - u ~ ~ ~ ~ ~ x ~ l ! . / l ~ x ~ / - ~ u t ~ u ~ ~ .  1.lltlIIliill 11'1 Y l W  
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EFFECTS, SUCH  AS  HEPATIC  INFILTRATION, CAN RESULT FROM ITS ABSORPTION. 
BECAUSE OF THE  THEORETICAL  POSSIBILITY THAT CONCURRENT  USE OF THE 
VARIOUS  DETERGENT  DOCUSATE SALTS MAY FURTHER ENHANCE T€iE ABSORPTION 0 OF MINEWU OIL, THEIR CONCOMITANT ADMiMSTRATION IS NOT RECOMMENDED. 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  1307l**PEER M E W E D * *  

MINERAL OIL STILL PRESCRIBED BY SOME SURGEONS  AFTER  ANORECTAL  SURGERY 
DESPITE T I E  FACT THAT IT SOMETIMES CAUSES PRURITUS ANI, & LACERATION OF 
THE AREA  FROM SCRATCHING OR RUBBING INTERFERES WITH HEALING. 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  1308]**PEER W E W E D * *  

In recent years, the oral  use of mineral oil has not  been  advocated  because of the possibility of 
interference  with  the  absorption of fat-soluble  vitamins  and  the  danger of pulmonary  aspiration.  The 
dose required  for  the  former  effect  exceeds  that  normally  used in clinical  practice. . .. Oral  mineral oil 
should not  be given to patients with swallowing abnormalities. 
[American  Medical  Association,  Council  on  Drugs. AMA Drug  Evaluations  Annual 
1994.  Chicago,  IL:  American  Medical  Association,  1994.  951]**PEER  REVIEWED** 

Oral  mineral oil is not  recommended for bedridden  elderly patients since  they are more prone to 
aspiration of oil droplets,  which amy produce lipid  pneumonia. 
[USP  Convention.  USPDI-Drug Infomation for  the  Health  Care  Professional.  14th 
ed.  Volume  I.  Rockville, MD: United  States  Pharmacopeia1  Convention,  Inc.,  1994. 
(Plus  Updates) . 17051 **PEER REVIEWED** 

Oral  mineral oil is  not  recommended for children up to 6 years of age  since  patients in this age group 

[USP Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed.  Volume I. Rockville, MD: United  States  Pharmacopeia1  Convention,  Inc.,  1994. 
(Plus  Updates).  1705]**PEER  ReVIEWED** 

a are more  prone to aspiration of oil droplets,  which may produce  lipid  pneumonia. 

_.. The use of olive or mineral  oil  /for  treating  petroleum  distillate poisoning is controversial.  The oil is 
used to/ increase  the viscosity, thereby decreasing the chancz of aspiration  ifvomiting occurs &er the 
initial ingestion.  Such oil also acts as a cathartic to hasten the petroleum  distillate  fiom  the 
gastrointestinal tract. however, if aspirated, the oil can cause lipoid  pneumonia. A 6 year retrospective 
study  showed as increased  incidence of pneumonia  in  children  who  were  given oil, therefore the use of 
oils should be avoided. 
[Haddad,  L.M.,  Clinical  Management  of  Poisoning  and  Drug  Overdose.  2nd  ed. 
Philadelphia, PA: W.B.  Saunders Co., 1990.  1184]**PEER  REVIEWED** 

Populations at Special Risk 

Oral mineral oil should  not  be  given to patients with swallowing  abnormalities. 
[American  Medical  Association, Council on  Drugs. AMA Drug  Evaluations  Annual 
1994.  Chicago, IL: American  Medical  Association,  1994.  9511  **PEER  REVIlEWED** 

Oral  administration of mineral  oil  is  contraindicated in children  younger  than 6 years of age;  in 
bedridden,  geriatric,  debilitated, or pregnant  patients;  and in patients  with  esophageal or gastric 
retention,  dysphagia, or hiatal hernia. 
[McEvoy, G.K. (ed.).  American  Hospital  Formulary  Service--Drug  Information  94. 

Supplements).  18851  **PEER  REVIEWED** 
0 Bethesda, MD: American  Society of Hospital  Pharmacists,  Inc.  1994 (Plus 
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Minimum Fatal Dose Level: 

1= PRACTICATLY NON-TOXIC: PROBABLE ORAL LETHAL DOSE 0 ABOVE 15 
GKG, MORE THAN 1 QUART (2.2 LB) FOR 70 KG PERSON (150 LB). 
[Gosselin, R.E. ,  R . P .  Smith, H.C. Hodge. Clinical  Toxicology of Commercial 
Products. 5th ed. Baltimore:  Williams and Wilkins, 1984.,p. II-l56]**PEER 
REVI WED* * 



Emergency  Medical  Treatment: 

EMT Copyright  Disclaimer: 
Portions of the POISINDEX@)  database  are  provided  here  for  general  reference. THE COMPLETE 
POISINDEX(R)  DATABASE,  AVAILABLE FROM MICROMEDEX, SHOULD BE 
CONSULTED FOR  ASSISTANCE IN THE DIAGNOSIS OR TREATMENT OF SPECIFIC 
CASES. Copyright 1974-1998 Micromedex,  Inc.  Denver,  Colorado. All Rights  Reserved. Any 
duplication,  replication  or  redistribution of all or part of  the  POISINDEX(R)  database is a violation 
of Micromedex'  copyrights and is  strictly  prohibited. 

The  following  Overview, *** LAXATIVES-EMOLLIENT ***, is relevant  for  this  HSDB  record 
chemical. 
Life Support: 

o This  overview  assumes  that  basic  life  support  measures 
have  been  instituted. 

Clinical Effects: 
SUMMARY OF EXPOSURE 
0.2.1.1 ACUTE  EXPOSURE 

o Toxicity  following  acute  ingestion  of  excessive  amounts 
of these  laxatives  is  generally  minimal  and  limited  to 
the  gastrointestinal  tract. 

1. Onset  of  symptoms  may  be  delayed  for up to 1 to 3 
days.  Nausea,  vomiting,  and  diarrhea  may  be  noted. 
Aspiration  of  mineral  oil  may  result in pneumonitis. 

laxatives  include;  mineral  oil,  dioctyl  calcium 
sulfosuccinate,  dioctyl  sodium  sulfosuccinate,  dioctyl 
potassium  sulfosuccinate. 

2. SPECIFIC REPRESENTATIVES of the  class  of  emollient 

RESPIRATORY 
0.2.6.1 ACUTE  EXPOSURE 
o Mineral  oil,  if  aspirated,  may  result  in  pneumonitis. 

GASTROINTESTINAL 
0.2.8.1 ACUTE  EXPOSURE 

o Nausea,  vomiting,  diarrhea,  foreign  body  reaction, 
intestinal  obstruction,  melanosis  coli,  cathartic 
colon,  and  fecal  leakage  may  be  noted. 

Laboratory: 
o Plasma  levels of these  agents  are  not  clinically  useful. 
o Obtain  baseline CBC, serum  electrolytes,  and  pertinent 

roentgenographic  studies in symptomatic  patients. 

a Treatment  Overview: 

I/  lYlUU 
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SUMMARY EXPOSURE 
o Do  not  induce  emesis  unless  coingestants of greater 

clinical  concern  are  present.  Use  activated  charcoal 
only  in  large  ingestions o r  with  suspected  coingestants. 
Do not  use  cathartics. 

o Correct  fluid  and  electrolyte  imbalance. 
o Provide  supportive  respiratory  care  for  aspiration 

lipoid  pneumonitis. 
ORAL EXPOSURE 
o Due  to  aspiration  hazard  and  generally  low  toxicity of 

these  compounds,  emesis  is  not  recommended  unless  a 
serious  coingestant or other  clinical  concern  exists. 

o Due  to  potential f o r  inducing  vomiting,  use  activated 
charcoal  only in very  large  ingestions  or  with  a  serious 
coingestant or other  clinical  concern. 

o DO  NOT  ADMINISTER A CATHARTIC. 
o EXCESSIVE  DIARRHEA  should  be  treated  with  high  fluid 

intake  (Pedialyte or  Gatorade)  and  monitoring of fluid 
and  electrolyte  status.  Restrict  solid  food  intake 
until  diarrhea  resolves. 

Range of Toxicity: 
o Signs  and  symptoms  of  toxicity  are  referable  to  the 

o Severity of intoxication  should  be  based on clinical 
gastrointestinal  tract. 

findings.  Dehydration  and  electrolyte  imbalance  are  the 
most  serious  manifestations  of  toxicity. 

[Rumack  BH:  POISINDEX(R)  Information  System.  Micromedex,  Inc.,  Englewood, CO, 
2000; CCIS  Volume 104, edition  exp  May, 2000. Hall AH & Rumack  BH  (Eds)  :TOMES(R) 
Information  System.  Micromedex,  Inc.,  Englewood,  Co, 2000; volume 104, 
edition  eXp  May, 2000.1 **PEER  REVIEWED** 

Antidote  and  Emergency  Treatment: 

... MINERAL OIL / IS /  ... CONSIDERED TO BE RELATIVELY NONTOXIC & DOES NOT/ ... 
REQUIRE NOMITINGI. 
[Amdur, M.O., J. Doull,  C.D.  Klaasen  (eds).  Casarett  and  Doull's  Toxicology.  4th 
ed. New York,  NY:  Pergamon  Press,  1991.  935]**PEER  REVIEWED** 

IN A CASE OF CHRONIC MINERAL OIL PNEUMONIA (CAUSED BY LAXATIVE ADMIJY), 
EXPTL T R E A T "  WITH SCHEDULED COUGHING SPELLS & EXPECTORATION CAN 
IMPROVE PATENT PROGNOSIS. 
[HECKERS  H  ET AL; LUNG 155 (2) : 101-10  (1978)]  **PEER  REVIEWED** 



MINERAL OIL 

For other data, click on the Table of Contents 
. CASRN: 8012-95-1 

Animal Toxicity Studies: 

Non-Human Toxicity Excerpts: 

PARE-Y IN VACCINES/ ... GRANULOMATOUS  REACTIONS AT INJECTION SITES 
ARE NOT UNCOMMON. SIMILAR REACTIONS  CAN  OCCUR FROM ITS  USE AS A 
LUBRICANT ON EXPLORATORY I N S T R m N T S  ... 
[Rossoff, I.S. Handbook of Veter inary Drugs. New York: Springer  Publishing 
Company, 1974. 367]**PEER REVIEWED** 

REGULAR ORAL USE MAY INTERFERE WITH ABSORPTION  OF  FAT  SOLUBLE 
VlTAMINS...150 ML DAILY  TO  COWS  CAUSED MARKED DECR IN CAROTENE & 
TOCOPHEROL  BLOOD  LEVELS AS WELL AS ACCFLERA'lTNG POSTPARTURIENT DECR 
IN CAROTENE, VITAMIN A ESTER,  TOCOPHEROL, & XANTHOPHYLL IN MILK...IT MAY 
ALSO PREVENT  GROWTH  OF INTESTINAL MICROORGANISMS AS  FEEDING IT TO RATS 
PRODUCES VITAMlN K DEFICIENCY. 
[Rossoff, I . S .  Handbook of Veter inary Drugs. N e w  York: Springer  Publishing 
Company, 1974. 366]**PEER REVIEWED** 

INJECTION OF MINERAL OIL...INTO ANTERIOR CHAMBER  OF  RABBITS,  REPLACING 
THE AQUEOUS HUMOR, HAS BEEN USED  TO  OBSTRUCT  AQUEOUS  OUTFLOW 8 TO 
INDUCE  GLAUCOMA EXPTL. THIS PRESUMABLY IS A MECHANICAL  EFFECT RATHER 
THAN TOXIC  REACTION. 
[Grant, W .  M. Toxicology of the Eye. 2nd ed. Spr ing f i e ld ,   I l l i no i s :   Cha r l e s  C. 
Thomas, 1974. 8031 **PEER REVIEWED** 

RABBITS  INJECTED IP WITH 30 CC  PARAFFIN OIL SCORED AN UNUSUALLY HIGH 
FREQUENCY (2.8%) OF WELL-SPREAD METAPHASES IN THE PERITONEAL  CAVITY. 
[PLASSARA M ET AL; RES J RETICULOENDOTHEL SOC 12: 340-2 (1972)]**PEER M E W E D * *  

PLASMACYTOMAS WERE FOUND IN 58% OF 373 BATBKANN  (C)  MICE GNEN 3 0.5-ML 
DOSES OF MINERAL OIL. 
[POTTER M ET AL; J NATL CANCER INST 54 (6): 1413-8 (1975)]**PEER REVIEWED** 

DOGS, RATS, MICE, & GERBILS WERE EXPOSED  FOR 6 HR, 5 DAYS/WK UP TO 2 YR TO 

MGKU M. ONLY @ 100 MG/CU M IN DOGS & RATS, BUT NOT IN MICE & GERBILS, DID 
MICROGRANULOMAS  DEVELOP. 

AN ATMOSPHERE  CONTAINING A MINERAL OIL-BASE MIST @ CONCN OF 5 & 100 

[STULA EF, KWON BK; AM I N D  HYG ASSOC J 39 (5): 393-9 (1978)]**PEER REVIEWED** 

Groups of 25 9 day  old chicken  embryos  were  exposed  to 10 or 20 ul pharmaceutical  mineral oil on 
the  eggshell.  There  were  no  mortalities or embryos with edema,  ascites or liver  lesions in either  treated 
group. No histological changes  were  observed in the  livers or kidneys,  however embryos exposed  to 
20 ul mineral oil had slight  dilation of the  heart. Body wt, liver wt, crown-nunp length, and  body 
wt/crown-rump  length ratio of the  embryos  exposed  to mineral oil did not Mer f?om those of 
controls. 
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[Couillard CM, Leighton  FA;  Fundam  Appl  Toxicol 13 (1) : 165-73  (1989)  ]**PEER 
REKCEX?ED** 

0 Mined oil mists  derived  from highly refined oils and  several  formulated  products  appear to have  a 
low acute and  low subacute toxicity  in animals. Singe and  short  term  repeated  exposures  (up to six 
months) to relative  high  cone  (well in excess of 100 mg/cu  m)  have resulted in lung  inflammatory 
reaction,  lipoid  granuloma  formation,  and  lipoid  pneumonia. /Oil mist, m i n e d  
[American  Conference  of  Governmental  Industrial  Hygienists,  Inc.  Documentation of 
the  Threshold  Limit  Values  and  Biological  Exposure  Indices.  6th  ed.  Volumes  I,II, 
111. Cincinnati,  OH:  ACGIH,  1991.  1145]**PEER  REVIEWED** 

Long  term  inhalation  studies  indicate  that those oils within  a  limited  range  which  have  actually  been 
tested have  a  low  chronic  toxicity. . . . Repeated  prolonged  exposures  up to yr to very high mnc (1 00 
mg/m m and  above)  have  resulted in lung  inflammatory  reactions  and  lipoid  granuloma  formation. No 
carcinogenic  effects  have been reported in any  species,  including  susceptible strains of mice.  Adverse 
effects have not been found in long-term  inhalation  studies  at  lower oil mist  cone  more similar to 
actual workplace  levels. /Oil mist, mined  
[American  Conference o f  Governmental  Industrial  Hygienists,  Inc.  Documentation of 
the  Threshold  Limit  Values  and  Biological  Exposure  Indices.  6th  ed.  Volumes  I,II, 
111.  Cincinnati,  OH:  ACGIH,  1991.  1145]**PEER  REVIEWED** 

In groups of 30 rats  of strains BDI, BD111, and W (sex  unspecified) that received 2% liquid p& 
j in the diet  (total  dose, 136 mg/animal in 500 days), no significant  tumor  induction was reported. 

[American  Conference of Governmental  Industrial  Hygienists,  Inc.  Documentation of 
the  Threshold  Limit  Values  and  Biological  Exposure  Indices.  6th  ed.  Volumes  I,II, 
111.  Cincinnati,  OH:  ACGIH,  1991.  11451**PEER  REVIEWED** 

. . . Three  samples  of  petrolatum  (snow-white U. S .  Pharmacopeia (USP) XVI grade,  white USP XVI 
grade, and  yellow  National  Formulary XI grade)  were  fed  at a cone of 5% in the  diet to groups of 50 
male  and 50 female  weanling rats (FDRL strain) for 2 years.  None of the tests yielded  a  treatment- 
related  tumor  increase. /Oil mist, m i n e d  
[American  Conference of Governmental  Industrial  Hygienists,  Inc.  Documentation of 
the  Threshold  Limit  Values  and  Biological  Exposure  Indices.  6th  ed.  Volumes  I,II, 
111.  Cincinnati, OH: ACGIH,  1991.  1145]**PEER  REVIEWED** 

A group of 30 rats of strains BDI. BDII and W (sex unspecified)  received 2% liquid  parafljn in the { diet (total dose, 136 danimal in SO0 days);  no  significant  tumor  induction was reported. 
0 [IARC.  Monographs  on  the  Evaluation  of  the  Carcinogenic R i s k  of Chemicals to Man. 'd Geneva:  World  Health  Organization,  International  Agency for Research on 

Cancer,l972-PRESENT.  (Multivolume  work).,^. V33  119  (1984)]**PEER REVIEWED** 

Treatment  of  male  Sherman rats  thrice  weekly by gavage  with  mineral oil at a dose  of 2 ml/kg body 
weight for three months did not  produce  toxic  effects. 
[y1RC.  Monographs  on  the  Evaluation of the  Carcinogenic R i s k  of Chemicals to Man. 
Geneva:  World  Health  Organization,  International  Agency for Research on 
Cancer,l972-PRESENT. (Multivolume  work).,^. V33 131  (1984)]**PEER  REVIEWED** 



MINERAL OIL 
CASRN: 8012-95-1 
For other data, click on the  Table of Contents 

Pharmacology: 

Therapeutic Uses: 

IT HAS BEEN  USED  ORALLY  TO  LESSEN THE STRAIN OF EVACUATION OF 
INSPISSATED  STOOL (...IN PATIENT WITH HERNIA OR  CARDIOVASCULAR DISEASE) 
OR  RECTALLY TO EASE  PASSAGE OF IMPACTED OR  DRIED  FECAL MATERIAL. 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  1307]**PEER  REVIEWED** 

/USED AS  EMOLLIENTS IN BATH OW...HELPFUL IN ICHTHYOSIS OR PRURITIC & 
CHRONIC  ECZEMATOUS  DERMATOSIS. 
[American  Medical  Association, AMA Department  of  Drugs. AMA Drug  Evaluations.  4th 
ed.  Chicago:  American  Medical  Association,  1980.  1015]**PEER  REVIEWED** 

WHEN ADMJN ORALLY, MINERAL, OIL & MINERAL OIL EMULSION  PRODUCE 

[McEvoy, G.K. (ed.).  American  Hospital  Formulary  Service--Drug  Information  94. 
Bethesda, MD: American  Society of Hospital  Pharmacists,  Inc.  1994  (Plus 
Supplements).  1894]**PEER  REVIEWED** 

LAXATION  AFTER 6-8 HR. 

ALTHOUGH MINERAL, OIL EMULSIONS PENETRATE & SOFTEN  FECAL MATERIAL 

APPEARS TO BE  LITTLE  DIFFERENCE IN LAXATIVE  EFFECTIVENESS  BETWEEN  THESE 
TWO PREPARATIONS. ... MAY ALSO BE ADMIN RECTALLY  AS AN ENEMA, PLAIN 
(NONEMULSIFIED) MINERAL OIL SHOULD  BE AD" ONL,Y @ BEDTIME ON AN 
EMPTY STOMACH. ... EMULSION MAY BE ADMIN WITH  MEALS.  CONTAINERS OF 
MINERAL OIL EMULSIONS SHOULD BE SHAKEN BEFORE  USING.  DOSAGE 
OF ... EMULSION IS EXPRESSED IN TE;RMS OF ITS "L, OIL CONTENT. 
[McEvoy, G.K. (ed.).  American  Hospital  Formulary  Service--Drug  Information  94. 
Bethesda, MD: American  Society  of  Hospital  Pharmacists,  Inc.  1994  (Plus 
Supplements).  1894]**PEER W E W E D * *  

0 MORE  EFFECTIVELY & ARE MORE  PALATABLE THAN PLAIN MINERAL OIL, THERE 

In severe cases of constipation,  such as with fecal impaction,  mineral oil and stool  softener  laxatives 
administered  orally  or  rectally are indicated  to  soften  the impacted feces. To help  complete  the 
evacuation of the  impacted  colon,  a rectal stimulation or saline  laxative may follow. 
[USP  Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed. Volume I. Rockville, MD: United  States  Pharmacopeia1  Convention,  Inc.,  1994. 
(Plus  Updates).  1704l**PEER  REVIEWED** 

MEDICATION  (VET): ORALLY, AS A LAXATIVE WITH LIGHT  GRADES (LOW 
WSCOSITY) EVEN HAVING  SOME  ADVANTAGE IN A N I M A L , S  OVER HEAVY GRADES 
(HIGH VISCOSITY). 
[Rossoff, I.S. Handbook  of  Veterinary  Drugs.  New  York:  Springer  Publishing 
Company,  1974.  3661  **PEER  REVIEWED** 

MEDICATION  (VET):  A preparation  that  contains 0.5% neomycin, 1% carbaryl, 9% ~ulfacetamide, 



A' 

0.5% tetracaine, and 88.1% mineral oil is used in treatment of ear infections  and ear mite  infestations 
of small animals, including  rabbits ... 
[Booth, N.H., L.E.  McDonald  (eds.).  Veterinary  Pharmacology  and  Therapeutics.  5th 
ed. Ames,  Iowa:  Iowa  State  University  Press,  1982.  668]**PEER  REVIEWED** 

Increase water  retention  in  the  stool by coating  Surfaces of stool  and  intestines with a water- 
immiscible film. Lubricant  effect eases passage of contents  through  intestines.  Emulsification of 
lubricant  tends  to  enhance  its abiity to  soften  stool mass. 
[USP  Convention.  USPDI-Drug  Information fo r  the  Health  Care  Professional.  14th 
ed. Volume I. Rockville, MD: United  States  Pharmacopeia1  Convention,  Inc., 1994. 
(Plus  Updates).  1705]**PEER  REVIEWED** 

IT PENETRATES & SOFTENS THE STOOL; IT MAY ALSO INTERFERE WITH ABSORPTION 
OF WATER. 
[Gilman, A. G., L. S. Goodman,  and A. Gilman.  (eds.).  Goodman  and  Gilman's The 
Pharmacological  Basis of Therapeutics.  6th  ed.  New  York:  Macmillan  Publishing 
Co., Inc.  1980.  1009]**PEER  REVIEWED** 

... PROMOTES  BOWEL MOVEMENT BY  RETARDING  WATER  REABSORPTION; " E R E  IS 
NO STIMULATION OF PERISTALSIS. 
[Miller, R. R. ,  and  D. J. Greenblatt.  Handbook of Drug  Therapy.  New  York: 
Elsevier  North  Holland,  1979.  1057]**PEER  REVIEWED** 

MEDICATION (VET): TOPICALLY, IT HAS BEEN  USED  AS A VEHICLE IN OINTMENTS 
(INCL  OPHTHALMIC),  WOUND  DRESSINGS, & INTRAMAMMARY PRODUCTS. 
ARGUMENTS AGAINST ITS USE IN THE LATTER HAVE BEEN  BASED ON THE 
POTENTIAL, CARCINOGEMCITY OF  CERTAIN  GRADES  (FOR THE CONSUMER OF MILK) 
OR  DIFFICULTY  OF  ELIMINATING  LAST FEW DROPLETS FROM MANS FOOD  SUPPLY. 

Company,  1974.  3671  **PEER  REVIEWED** 
@ [Rossoff,  I .S. Handbook  of  Veterinary  Drugs.  New  York:  Springer  Publishing 

Drug Warnings: 

... CAN  CAUSE  VARIETY OF UNTOWARD EFFECTS, & ITS USE AS  A  LAXATIVE 
REQUIRES APPRECIATION OF ITS POTENTIAL HAZARDS... HABITUAL, USE OF 
MlNFRAL OIL, MUST BE AVOIDED. ... INDISCRIMINATE  USE ... BY ELDERLY, 
DEBILITATED, OR DYSPHAGIC  INDIVIDUALS  SHOULD  BE  DISCOURAGED. 
[ Gilman, A. G.,  L. S. Goodman,  and A. Gilman.  (eds . ) . Goodman  and  Gilman' s The 
Pharmacological  Basis of Therapeutics.  6th  ed.  New  York:  Macmillan  Publishing 
Co., Inc.  1980.  1009]**PEER  REVIEWED** 

ORAL USE  FOR MORE THAN TWO WEEKS COATS THE MUCOSA OF THE SMALL 

SOLUBLE WAMINS (A, D, E, AND K). THE PATIENT SHOULD BE WARNED THAT LIPID 
PNEUMONIA  MAY  OCCUR IF MINERAL OIL  IS  ASPIRATED AND THAT UNTOWARD 
EFFECTS,  SUCH AS HEPATIC  INFILTRATION,  CAN  RESULT  FROM ITS ABSORPTION. 
BECAUSE  OF THE THEORETICAL  POSSIBILITY  THAT  CONCURRENT  USE OF THE 
VARIOUS  DETERGENT  DOCUSATE S U T S  MAY FURTHER ENHANCE THE ABSORPTION 
OF MINERAL OIL, THEIR CONCOMITANT  ADMINISTRATION  IS  NOT  RECOMMENDED. . 
[Osol, A. (ed.).  Rernington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing Co., 1980.  1307]**PEER  REVIEWED** 

MINERAL OIL, STILL  PRESCRIBED BY SOME SURGEONS AFTER ANORECTAL  SURGERY 
u r l y : / r s ~ s . I l u I I . I ~ l . ~ ~ v / ~ ~ - u ~ ~ ~ ~ ~ I ~ l ~ . / l ~ ~ l y / - ~ u l ~ u C ; ; ) :  1.y11C;y I/  lY/UU 

INTESTINE AND REDUCES THE ADSORPTION OF VITAMINS, ESPECIALLY THE FAT- 



DESPITE THE FACT  THAT IT SOMETIMES CAUSES PRURITUS ANI, & LACERATION OF 
THE AREA FROM SCRATCHING OR RUBBING INTEFWEIES WITH HEALING. 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  1308]**PEER  REVIEWED** 

In recent  years,  the  oral  use  of  mineral  oil has not  been  advocated  because of the possibility of 
interference  with  the  absorption of fat-soluble vitarnins and the  danger of pulmonary  aspiration.  The 
dose  required  for  the  former  effect  exceeds  that normaUy used in clinical  practice. ... Oral  mineral oil 
should  not  be  given to patients with swallowing  abnormalities. 
[American  Medical  Association,  Council  on  Drugs. AMA Drug  Evaluations  Annual 
1994.  Chicago,  IL:  American  Medical  Association,  1994.  951]**PEER  REVIEWED** 

Oral  mineral  oil  is  not  recommended  for  bedridden  elderly  patients  since  they are  more  prone to 
aspiration of oil  droplets,  which amy produce  lipid  pneumonia. 
[USP  Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed.  Volume I. Rockville, MD: United  States  Pharmacopeial  Convention,  Inc.,  1994. 
(Plus  Updates) . 17051 **PEER  REVIEWED** 
Oral mineral oil is  not  recommended  for  children  up to 6 years of age  since  patients  in this age  group 
are more  prone to aspiration  of oil droplets,  which may produce  lipid  pneumonia. 
[USP  Convention.  USPDI-Drug  Information for the  Health  Care  Professional.  14th 
ed.  Volume I. Rockville, MD: United  States  Pharmacopeial  Convention,  Inc.,  1994. 
(Plus  Updates).  1705]**PEER  R!WIEWED** 

. .. The  use of olive or mineral  oil  /for  treating  petroleum  distillate  poisoning  is  controversial.  The oil is 
used to/  increase  the  viscosity,  thereby  decreasing  the  chance of aspiration if vomiting  occurs  after  the 
initial  ingestion.  Such  oil  also  acts as a  cathartic to hasten  the  petroleum  distillate  fiom  the 
gastrointestinal  tract.  however, if aspirated,  the  oil can cause lipoid  pneumonia. A 6 year  retrospective 
study  showed as increased  incidence  of  pneumonia in children  who  were  given oil, therefore  the  use  of 
oils should  be  avoided. 
[Haddad,  L.M.,  Clinical  Management of Poisoning  and  Drug  Overdose.  2nd  ed. 
Philadelphia, PA: W.B. Saunders  Co.,  1990.  1184]**PEER  REVIEWED** 

Interactions: 

Concurrent  use  of  /anticoagulants, coumarin- or  indandione-derivative, oral, or contraceptive,  oral, or 
digitalis  glycosides  or  vitamins,  fat-soluble,  such as A, D, E,  and W with mineral oil may interfere  with 
the  proper  absorption of these  or  other  medications  and  reduce  their  effectiveness. 
[USP Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed.  Volume  I.  Rockville, MD: United  States  Pharmacopeial  Convention,  Inc., 1994. 
(Plus  Updates) . 17061  **PEER  REVIEWED** 
In addition to interfering  with  absorption  of  oral  anticoagulants,  mineral oil also  decreases  absorption 
of vitamin K, which may lead to increased  anticoagulant  effects. 
[USP  Convention.  USPDI-Drug  Information f o r  the  Health  Care  Professional.  14th 
ed.  Volume  I.  Rockville, MD: United  States  Pharmacopeial  Convention,  Inc.,  1994. 
(Plus  Updates).  1706]**PEER  REVIEWED** 

Concurrent use /with  stool  softener  laxatives/  may  cause  increased  absorption of mineral  oil  and  result 
in the formation of tumor-like  deposits in tissues. 
[USP  Convention.  USPDI-Drug  Information  for  the  Health  Care  Professional.  14th 
ed.  Volume I. Rockville, MD: United  States  Pharmacopeial  Convention,  Inc.,  1994. e (Plus  Updates).  17061  **PEER  REVIEWED** 
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Minimum Fatal Dose Level: 

0 1= PRACTICALLY NON-TOXIC: PROBABLE ORAL LETHAL DOSE (HUMAN) ABOVE 15 
GKG, MORE THAN 1 QUART (2.2 LB) FOR 70 KG PERSON (150 LB). 
[Gosselin, R.E.,  R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial 
Products. 5th ed. Baltimore: Williams and Wilkins, 1984.,p. II-l56]**PEER 
W E W E D * *  
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MINERAL OIL 

For other h t a ,  click on the  Table of Contents 
. CASRN: 8012-95-1 

Environmental Standards & Regulations: 

FlFRA Requirements: 

In 1988, Dongress  amended FlFRA to strengthen  and  accelerate EPA's reregistration  program.  The 
nineyear reregistration  scheme  mandated by "FIFlRA 88" applies to each  registered  pesticide  product 
containing an  active  ingredient  initially  registered  before  November 1, 1984.  Pesticides  for  which EPA . 
had not  issued  Registration  Standards  prior to the  effective  date  of FIFRA '88 were  divided-into three 
lists based  upon  their  potential for exposure  and  other  factors,  with  List B being  of  highest  concern 
and D of least.  List: C; Case: Aliphatic  solvents; Case No.: 3004; Pesticide type: Insecticide, 
Fungicide,  Herbicide,  Rodenticide,  Antimicrobial; Case Status:  Awaiting  Data/Data in Review:  OPP 
awaits  data  from  the  pesticide's  producer(s)  regarding its human  health andor environmental  effects, 
or OPP  has  received  and is reviewing  such data, in order to reach  a  decision  about  the  pesticide's 
eligibility for  reregistration.  Active  Ingredient (AI): Mineral oil - includes p a r e  oil from 063503; AI 
Status:  The  producer@) of the pesticide  has  made  commitments to conduct  the  studies  and  pay  the 
fees required  for  reregistration,  and  is  meeting  those  commitments in a  timely  manner. 
[USEPA/OPP; Status of Pesticides in Reregistration and Special  Review p.170 (Mar, 
1992) EPA 700-R-92-004] **PEER  REVIEWED** 

For  the  purposes of this  section,  the  insecticide  mineral oil is  defined as the  refinee  petroleum  fkaction 
having  the  following  characteristics: (1) minimum  flashpoint  of 300 deg F; (2) gravity of 27 to 34 by 
the  American  Petroleum Institute  standard  method; (3) pour  point of 30 deg F maximum; (4) color 2 
maximum  by standards of the ASTM; ( 5 )  boiling point  between 480 deg F and  960  deg F; (6) 
viscosity at 100  deg F of 100 to 200 seconds  Saybolt; (7) unsulfonated  residue of 90  percent 
minimurnand (8) no sulfur compounds  according to the U.S. Pharmacopeia test  under Liquid 
Petrolatum. 
[40 CFR 180.149(a) (7/1/92)1**PEER FEVIEWED** 

Tolerances for residues of mined oil as specified in paragraph  (a) of this  section  ase  established in or 
on  the  following grains from postharvest  application:  shelled  corn  and grain sorghum. 
[40  CFR 180.149(b) (7/1/92)]**PEER REVIEWED** 

Residues of mineral oil are exempted eom the  requirement of a  tolerance  when  used  as!a  diluent, 
carrier,  and  solvent in accordance  with  good  agricultural  practices as inert (or occasionally  active) 
ingredients in pesticide  formulations  applied to growing crops  or to raw  agricultural  commodities  after 
harvest. 
[40  CFR 180.1001(c) (7/1/92)]**PEER REVIEWED** 

Mineral oil is exempted from the requirement of a  tolerance when used as a  solvent,  diluent in 
accordance  with  good  agricultural  practice as inert (or occasionally  active)  ingredients in pesticide 
formulations  applied to animals. 
(40 CFR 180.1001(e) (7/1/92)]**PEER REVIEWED** 

e FDA Requirements: 

OOQ111 



White mineral oil is  a  food  additive  permitted  for  directaddition to food  for  human  consumption, as 
long as 1) the quantity  added to food  does  not  exceed  the  amount  reasonably  required to accomplish 

food  it is of appropriate  food  grade and is prepared  and  handled as a  food  ingredient. 
@ its intended  physical,  nutritive, or other  technical  effect  in  food,  and 2) when  intended for use in or on 

121 CFR 172.878 (4/1/93)]**PEER REVIEWED** 

Mineral oil is  an  indirect  food  additive for use only as a  component  of  adhesives. 
(21 CFR 175.105 (4/1/93)J**PEER REVIEWED** 

Mineral oil may  safely  be  used in animal feed,  subject to the provisions  of this section. 
[21 CFR 573.680 (4/1/93)]**PEER REVIEWED** 

Allowable Tolerances: 

Tolerances of 200 ppm for  residues of mineral oil as specified in paragraph (a) of this section are 
established  in or on  the following grains from  postharvest  application:  shelled  corn and grain sorghum. 

[ 40 CFR 180.149 (b) (7/1/92) ] **PEER REVIEWED** 

Residues  of  mineral oil are exempted  from  the  requirement  of  a  tolerance  when  used as a  diluent, 
carrier, and  solvent in accordance  with  good  agricultural  practices as inert  (or  occasionally  active) 
ingredients  in  pesticide  formulations  applied to growing  crops  or to raw  agricultural  commodities  after 
harvest. 
[40 CFR 180.1001(c) (7/1/92)]**PEER REVIEWED** 

Mineral oil is  exempted Erom the  requirement  of  a  tolerance  when used as a  solvent,  diluent  in 
accordance  with  good  agricultural  practice as inert (or occasionally  active) ingredients in  pesticide 
formulations  applied to animals. 
[40 CFR 180.1001(e) (7/1/92)]**PEER REVIEWED** 
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MINERAL OIL 

For other &ta, click on the  Table of Contents 
a CASRN: 8012-95-1 

ChemicaUPhysical  Properties: 

Molecular Formula: 

W C B  
**PEER  REVIEWED** 

Color/F'orm: 

COLORLESS, OILY LIQ 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway,  NJ:  Merck  and Co., Inc.,  1989.  11391**PEER  REVIEWED** 

Colorless, oily liquid aerosol  dispersed in air. 
[NIOSH.  NIOSH  Pocket  Guide  to  Chemical  Hazards.  DHHS  (NIOSH)  Publication No. 94- 
116.  Washington, D.C.: U.S. Government  Printing  Office,  June  1994.  236]**QC 
REVIEWED* * 

Odor: 

Practically odorless  even when warmed 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and  Co.,  Inc.,  1989. 1139]**PEER  FtEWIEWED** 

Odor like  burned  lubricating oil. 
[NIOSH.  NIOSH  Pocket  Guide  to  Chemical  Hazards.  DHHS  (NIOSH)  Publication  No.  94- 
116.  Washington,  D.C.: U.S. Government  Printing  Office, June 1994.  236]**QC 
REVIEWED** 

Taste: 

Practically tasteless  even  when warmed 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and  Co.,  Inc.,  1989.  1139]**PEER  RFXIEWED** 

Boiling  Point: 

360 DEG C 
[National  Fire  Protection  Association.  Fire  Protection  Guide on Hazardous 
Materials.  7th  ed.  Boston,  Mass.:  National  Fire  Protection  Association,  1978.,p. 
325"146]**PEER  REVIEWED** 

Density/Specific Gravity: 

0.875-0.905 /heavy/ 
[Budavari, S. (ed.). The  Merck  Index - Encyclopedia  of  Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ:  Merck  and Co., Inc.,  1989.  1139]**PEER  REVIEWED** 
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Solubilities: 

0 INSOL IN WATER, ALCOHOL; SOL Il 
DISULFIDE, PETROLEUM ETHER 

J BENZENE,  CHLOROFOR .",ETHER, CARBON 

[Budavari, S. (ed.). The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and  Co.,  Inc.,  1989.  1139]**PEER  REVIEWED** 

MISCIBLE WITH MOST  FIXED OILS; NOT  MISCIBLE WITH CASTOR OIL; SOL IN 
VOLATILE OILS 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  746]**PEER  REVIEWED** 

Surface  Tension: 

(@ 25 DEG  C  SLIGHTLY  BELOW 35 DYNESICM 
[Budavari, S. (ed.).  The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and  Co.,  Inc.,  1989.  1139]**PEER  REVIEWED** 

Viscosity: 

KINEMATIC  VISCOSITY  NOT  LESS THAN 38.1 CENTISTOKES @ 37.8 DEG C 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  746:]**PEER  REVIEWED** 

Other ChemicaYPhysical  Properties: 

e DEvmoPs  NOT MORE m A F m  ODOR OF P E m o m m  wHEN HEATED;  OR 
NEARLY FREE FROM FLUORESCENCE 
[Osol, A. (ed.) . Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  746]**PEER  €"IEWED** 

BURNED  LUBE OIL, ODOR /OIL MIST (MINERAL)/ 
[American  Conference of Governmental  Industrial  Hygienists,  Inc. Documentation-of 
the  Threshold  Limit  Values,  4th  ed.,  1980.  Cincinnati,  Ohio:  American  Conference 
ofGovernmmenta1  Industrial  Hygienists,  Inc.,  1980.  314]**PEER  REVIEWED** 

Density: 0.83-0.860 /light/ 
[Budavari, S. (ed.).  The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway, NJ: Merck  and Co., Inc., 1989. 1139]**PEER REVIEWED** 
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MINERAL OR, 

For other &a, click on  the  Table of Contents 

ManufacturingNse Information: 

CASRN: 8012-95-1 

Major Uses: 

INGREDIENT IN VARIOUS  PHARMACEUTICAL PREPARATIONS 
[Gilman, A. G., L. S. Goodman,  and A. Gilman.  (eds.).  Goodman  and Gilmn's The 
Pharmacological  Basis of Therapeutics.  6th  ed.  New  York:  MaQnillan  Publishing 
Co.,  Inc.  1980.  952]**PEER  REVIEWED** 

FORMERLY AS A VEHICLE  FOR  DRUGS  TO BE APPLIED  TO NASAL MUCOUS 
MEMBRANES /LIGHT/ 
[ Gilman, A. G., L. S . Goodman,  and A. Gilman . (eds . ) . Goodman  and  Gilman ' s The 
Pharmacological  Basis of Therapeutics. 6th ed. New  York:  Maunillan  Publishing 
Co.,  Inc.  1980.  952]**PEER  REVIEWED** 

MEDICATION (VET) 
**PEER  REVIEWED** 

MEDICATION 
* *PEER REVI: EWED" * 

FLOOR TREATMENT 
[Hawley,  G.G.  The  Condensed  Chemical  Dictionary.  10th  ed. New York:  Van  Nostrand ' Reinhold  Co.,  1981.  7741  **PEER  REVIEWED** 
LUBRICANT IN MFR OF FOOD  PRODUCTS 
[Furia,  T.E.  (ed.).  CRC  Handbook of Food  Additives.  2nd  ed.  Cleveland: The 
Chemical  Rubber  Co.,  1972.  402]**PEER  REVIEWED** 

AS A  VEHICLE TO DISSOLVE OR SUSPEND MEDICINAL AGENTS 
[American  Hospital  Formulary  Service.  Volumes I and 11. Washington,  DC:  American 
Society of Hospital  Pharmacists,  to  1984.,p.  84:2408]**PEER  REVIEWED** 

AS DETERGENT  FOR REMOVAL OF DERMATOLOGICAL,  PREPN  /LIGHT/ 
[American  Hospital  Formulary  Service.  Volumes I and 11. Washington,  DC:  American 
Society of Hospital  Pharmacists, to 1984.,p.  84:2408]**PEER  REVIEWED** 

IN CRACKING-FLOTATION METHOD OF GRAIN PRESERVATION 
[White-Stevens,  R.  (ed.).  Pesticides in the  Environment:  Volume 3 .  New  York: 
Marcel  Dekker,  Inc.,  1977.  2691  **PEER  REVIEWED** 

IN FUNGICIDES 
[White-Stevens,  R.  (ed.).  Pesticides in the  Environment:  Volume 2. New  York: 
Marcel  Dekker,  Inc.,  1976.  90]**PEER  REVIEWED** 

IN INSECTICIDES;  HERBICIDES  /PETROLEUM OILS/ 
[Farm  Chemicals  Handbook  87.  Willoughby,  Ohio:  Meister  Publishing  Co.,  1987.,p. 

A-251 **PEER REVIEWED** 
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Supefitting agent  in soaps 
[Kirk-Other Encyclopedia of Chemical  Technology.  3rd  ed.,  Volumes  1-26.  New 
York,  NY:  John  Wiley  and  Sons,  1978-1984.,p.  V21  177]**PEER  REVIEWED** 

Liquid  defoamer in papermaking 
[Kirk-Other Encyclopedia of Chemical  Technology.  3rd  ed.,  Volumes 1-26. New 
York,  NY:  John  Wiley  and  Sons,  1978-1984.,p.  V16  807]**PEER  REVIEWED** 

Used in clear  gel hair dressings 
[Kirk-Other Encyclopedia of Chemical  Technology.  3rd  ed.,  Volumes  1-26. New 
York, NY: John  Wiley  and Sons, 1978-1984.,p.  V12  95]**PEER  REVIEWED** 

Pharmaceutical  preparations  (procesing  aids,  intestinal  lubricants);  cosmetics  (cold  creams, hair 
preparations);  food  applicants  (release  agents,  binders,  flotation  sealants,  defoamants,  protective 
coatings);  food  packagmg  and  processing;  chemical  and  plastics  industry (processing medium, 
extenders,  plasticizers);  and  animal  feed  products  /medical  white oils/ 
[IARC.  Monographs on the  Evaluation of the  Carcinogenic  Risk of Chemicals  to  Man. 
Geneva:  World  Health  Organization,  International  Agency  for  Research on 
Cancer,l972-PRESENT.  (Multivolume  work).,^. V33  112]**PEER  REVIEWED** 

Cosmetics (hair oils, creams); textile-machine  lubricants;  horticultural  sprays;  wrapping  paper; 
corrosion  protection in meat-packing  industry;  and  lubricants  for  watches,  bicycles  and 
spindles  /technical  white oils/ 
[IARC.  Monographs on the  Evaluation of the  Carcinogenic  Risk  of  Chemicals  to  Man. 
Geneva:  World  Health  Organization,  International  Agency for Research  on 
Cancer,l972-PRESENT.  (Multivolume  work).,^. V33  112l**PEER  REVIEWED** 

0 Emollient in cosmetics 
[Kirk-Othmer  Encyclopedia of Chemical  Technology.  4th  ed.  Volumes 1: New  York, 
NY. John  Wiley  and  Sons,  1991-Present.,p. V7 586]**PEER REVIEWED** 

Used in cosmetic  molded  sticks 
[Kirk-Other Encyclopedia of Chemical  Technology.  4th  ed.  Volumes 1: New  York, 
NY.  John  Wiley  and Sons, 1991-Present.,p.  594]**PEER  REVIEWED** 

The classic cold cream  consists of mineral oil (50-60%) ... 
[Kirk-Other Encyclopedia of Chemical  Technology.  4th  ed.  Volumes 1: New  York, 
NY. John Wiley  and Sons, 1991-Present.,p. V7 603]**PEER  REVIEWED** 

Hydraulic  fluid  for  hydrostatic  machines,  e.g.,  machine  tools,  presses,  and  construction 
machinery ... control  plants,  tippers  and small loaders 
[Gerhartz,  W.  (exec ed.).  Ullmann's  Encyclopedia of Industrial  Chemistry. 5th 
ed.Vol  Al:  Deerfield  Beach, FL: VCH  Publishers,  1985  to  present.,^. A13 1691 
**PEER WWIEWED** 

Liquid insulating  material 
[Gerhartz, W. (exec ed.).  Ullmann's  Encyclopedia of  Industrial  Chemistry.  5th 
ed.Vo1 Al: Deerfield  Beach, FL: VCH  Publishers,  1985  to  present.,^. vA14  3601 
* * PEER  REVIEWED* * 

Component of the..  .negative  plate..  .of lead-acid batteries 
[Kirk-Other Encyclopedia of Chemical  Technology.  4th  ed.  Volumes 1: New  York, 
NY. John  Wiley  and Sons, 1991-Present. , p .  V3 10951 **PEER  REVIEWED** 



MINERAL OIL IS COMBINED WITH PHENOLPHTHALEIN IN SOME MULTIPLE 
INGREDIENT 
(Miller, R. R., and D. J. Greenblatt.  Handbook of Drug  Therapy. New York: 
Elsevier  North  Holland,  1979.  10571  **PEER  REVIEWED** 

IT IS USED AS "FOOD-SAFE"  LUBRICANT  ON PANS, ROLLERS,  BELTS, & MACHINERy 
IN CLOSE  PROXIMITY  TO MANY FOODS, & AS A  DWOAMING AGENT IN FOODS. IT IS A 
COMMON  OR MAIN INGREDIENT IN "BABY  OILS"  OR  AGENTS USED TO IMPROVE 
SHEEN OF LIVESTOCK HAIR FOR SHOWS. APPARENTLY  SUCCESSFUL AS THE MAIN 

DERMATITIS  OR  SEBORRHEAS  IN  DOGS.  TOPICALLY, AS A  MITICIDE  FOR  SNAKES  (BY 
IMMERSION), & AS AN INSECTICIDE ADJUVANT ON M A N Y  CLASSES OF LIVESTOCK. 
IT HAS BEEN USED  AGAINST  EAR MITES. APPLIED  TOPICALLY WITHIN THE CLOACA 
IT HAS BEEN OF VALUE IN EGG BOUND CAGED BIRDS. MORTALITY AND 
HYPERKERATOSIS  ASSOCIATED WITH TOPICAL  APPLICATION IN YOUNG  CHICKS 
APPEARS TO BE  SECONDARY  TO  MCCROBIAL  INFECTION. HAS BEEN USED AS A 
CAPILLARY SEAL,  FOR EGGS IN COLD STORAGE. 
[Rossoff, I.S.  Handbook of Veterinary  Drugs.  New  York:  Springer  Publishing 
Company, 1974.  3671  **PEER  REVIEWED** 

INGREDIENT IN VIGOROUSLY  APPLIED  TOPICAL OILS FOR  NON-SPECIFIC 

Methods of Manufacturing: 

... BY REFINING CRUDER  LUBRICATING OILS TO REMOVE UNSATURATED  OR 
VOLATILE  COMPOUNDS, AS WELL AS RESINS & COMPOUNDS OF NITROGEN & 
SULFUR. LIQUID  PETROLATUM  CONSISTS  LARGELY OF SATURATED ALIPHATIC  (C14 

[Gosselin, R.E., R .P .  Smith,  H.C.  Hodge.  Clinical  Toxicology of Commercial 
Products.  5th  ed.  Baltimore:  Williams  and  Wilkins,  1984.,p.  II-l56]**PEER 
ReVIEWED** 

TO  C18) & CYCLIC  HYDROCARBONS. 

AN OIL EITHER PRESSED OR  DRY-DISTJLLED  FROM  PARAFFIN  DISTILLATE. 
[Sax,  N.I.  and  R.J.  Lewis, Sr. (eds.).  Hawley's  Condensed  Chemical  Dictionary. 
11th ed. New York: Van Nostrand  Reinhold  Co.,  1987.  873]**PEER  REVIEWED** 

AFTER  REMOVING THE LIGHTER  HYDROCARBONS FROM PETRO LEUM...THE RESIDUE 

WITH SULFURIC ACID, THEN SODIUM  HYDROXIDE  &...DECOLORIZED  BY  FILTERING ... 
THE PURIFIED  PRODUCT  IS  AGAIN  CHILLED,  TO REMOVE PARAFFIN, & REiDISTlLLED 
@TEMP ABOVE 330 DEG  C. 
[Osol, A. (ed.).  Remington's  Pharmaceutical  Sciences.  16th  ed.  Easton, 
Pennsylvania:  Mack  Publishing  Co.,  1980.  746]**PEER  REVIEWED** 

IS AG AIN... /DISTILLED/ BETWEEN 330-390 DEG  C & THE DISTILLATE  TREATED F m T  

General  Manufacturing  Information: 

A MIXTURE OF LIQUID HYDROCARBONS  FROM  PETROLEUM. 
[Budavari, S. (ed.).  The  Merck  Index - Encyclopedia of Chemicals,  Drugs  and 
Biologicals.  Rahway,  NJ:  Merck  and  Co.,  Inc.,  1989.  1139]**PEER  REVIEWED** 
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[American  Hospital  Formulary  Service.  Volumes I and 11. Washington,  DC:  American 
Society of Hospital  Pharmacists, to 1984.,p.  56:12]**PEER  REVIEWED** 

GRADES: BY VISCOSITY & COLOR 
[Sax, N.I.  and R . J .  Lewis,  Sr.  (eds.).  Hawley's  Condensed  Chemical  Dictionary. 
11th  ed.  New  York:  Van  Nostrand  Reinhold Co., 1987. 873]**PEER REVIEWED** 

OILS MAY CONTAIN  TOCOPHEROL  OR  BUTYLATED  HYDROXYTOLUENES  TO INHIl3I.T 
OXIDATION.  /HEAVY & LIGHT/ 
[American  Hospital Fomulary Service.  Volumes I and 11. Washington,  DC:  American 
Society of Hospital  Pharmacists,  to  1984.,p.  56:12]**PEER REXIWED** 

LIQUID PETROLATUM IS/ THE OFFICIAL USP NAME  FOR  A MIXTURE OF REFINED LIQ 
HYDROCARBONS  OF HIGH VISCOSITY. 
[Gosselin,  R.E., R.P.  Smith,  H.C.  Hodge.  Clinical  Toxicology of Commercial 
Products.  5th  ed.  Baltimore:  Williams  and  Wilkins,  1984.,p.  II-l56]**PEER 
REVIEWED** 

...IT HAS BEEN DIFFICULT  FOR MANY TO  ACCEPT  WHEN THE UNITED  STATES 
PERMITS ITS USE IN ANIUAL FEFDS TO REDUCE  DUSTINESS OF FEEDS OR MINERAL 
SUPPLEMENTS; AS A LUBRICANT IN PRODUCING P U T S ,  CUBES,  BLOCKS; & TO 
PREVENT SEGREGATION OF TRACE MINERALS IN MINERAL,IZED  SALT ... US 
REGULATIONS  SET A" OF 3.0% FOR ... USE IN MI[NERAL SUPPLEMENTS & 
0.06% OF THE TOTAL  RATION  WHEN USED IN FEED OR FEED CONCENTRATES. 
[Rossoff,  I.S. Handbook of Veterinary  Drugs.  New  York:  Springer  Publishing 
Company,  1974.  367l**PEER  REVIEWED** 

IN REFINEJMENT  FOR HUUAN USE,  AROMATIC AMINES & UNSATURATED 
HYDROCARBONS ARE REMOVED FROM PETROLEUM,  LEAVING  A  VARIETY  OF 
SATURATED HYDROCARBONS.  PALATABILITY ... IS IMPROVED WHEN IT IS 
EMULSIFIED WITH ACACIA. 
[American  Hospital  Formulary  Service.  Volumes  I  and 11. Washington,  DC:  American 
Society of Hospital  Pharmacists, to 1984.,p.  56:12]**PEER  REVIEWED** 

PESTICIDE  TOLERANCES & EXEMPTIONS FOR POSTHARVEST  USE  ON  GRAIN CROPS: 
PESTICIDE  TOLERANCES IN PPM: MINERAL OIL: 200 PPM ON  CORN & GRAIN 
SORGHUM. EROM TABLW 
[White-Stevens, R. (ed.) . Pesticides in the  Environment:  Volume 3 .  New  York: 
Marcel  Dekker,  Inc.,  1977.  304]**PEER  PXVIEWED** 

Formulations/Prepamtions: 

MINEW OIL,  USP  (LIQUlD  PETROLATUM), IS AVAILABLE IN NUMEROUS PREPN, 
OFTEN UNDER VARIOUS TRADE NAMES. 
[Gilman, A. G., L. S . Goodman,  and A. Gilman.  (eds. 1 . Goodman  and  Gilman' s The 
Pharmacological  Basis of Therapeutics. 6th ed.  New  York:  Macmillan  Publishing 
Co., Inc.  1980.  1009l**PEER  REVIEWED** 

AGORAL, PLAtN (PARKE, DAVIS),  FLEET MINERAL OIL ENEMA (FLEET), KONDREMUL 
PLAIN  (FISONS),  PETROGALAR,  PLAIN (WYETH) (ALL NONPRESCRDPTION). 
[American  Medical  Association, AMA Department of Drugs. AMA Drug  Evaluations.  5th 
ed. Chicago:  American  Medical  Association,  1983.  1308]**PEER m E W E D * *  
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DOMOL (DOME), LUBATH  (WARNERLAMBERT),  SURFOL (STEFEL). 
[American  Medical  Association, A?4A Department  of  Drugs. AMA Drug  Evaluations.  4th 
ed.  Chicago:  American  Medical  Association,  1980.  1015l**PEER  REVIEWED** 

JELLY, ORAL, 55% WEIGHT/WEIGHT (NEO-CULTOL); OIL (NUJOL); OIL, RECTAL (FLEET 
MINERAL OIL ENEMA); SUSPENSION, ORAL 1.6 W 5  ML (AGORAL PLAIN); 2.75 M L / 5  
ML (KONDREMUL PLAIN EMULSION) & 3.25 M u 5  ML (PETROGALAR PLAIN). /MTNERAL 
OIL, HEAVY/ 
[American  Hospital  Formulary  Service.  Volumes  I  and 11. Washington,  DC:  American 
Society  of  Hospital  Pharmacists,  to  1984.,p.  56:12]**PEER  REVIEWED** 

OIL7  RECTAL (SAF-TIP OIL RETENTION EI"A); OIL (AVAILABLE BY 
NONPROPRIETARY NAME). /MINEW OIL, LIGHT/ 
[American  Hospital  Formulary  Service.  Volumes  I  and  11.  Washington,  DC:  American 
Society of Hospital  Pharmacists,  to  1984.,p.  56:12l**PEER  REVIEWED** 

Medical  /and technical/ white oils may contain alpha-tocopherol (Vitamin E)  at levels up to 10 mg/kg 
as an  antioxidant 
[IARC.  Monographs on the  Evaluation of the  Carcinogenic R i s k  of  Chemicals  to  Man. 
Geneva:  World  Health  Organization,  International  Agency  for  Research on 
Cancer,l972-PRESENT.  (Multivolume  work).,^. V33  94  (1984)]**PEER  REVIEWED** 

Impurities: 

Polynuclear  aromatic  compounds  have  been  detected in samples of mineral oil for medicinal  and 
cosmetic uses 
[IARC.  Monographs  on  the  Evaluation  of  the  Carcinogenic R i s k  of  Chemicals  to  Man. 
Geneva:  World  Health  Organization,  International  Agency  for  Research  on 
Cancer,l972-PRESENT.  (Multivolume  work).,^. V33 94 (1984)]**PEER REVIEWED** 

u. s. Imports: 

(1984) 1.69XlW7 g 
[BUREAU OF THE CENSUS. U.S. IMPORTS FOR CONSUMPTION  AND  GENERAL IMPORTS 1984 p.1-  
3861  **PEER  REVIEWED** 

U. S. Exports: 

(1984) 7.49XlW7 g /medicinal and non-medicinall 
[BUREAU  OF THE CENSUS.  U.S.  EXPORTS,  SCHEDULE  E,  1984  p.2-63  and  2-65]**PEER 
REVIEWED* * 



APPENDIX X1 

Lubricants 

Chevron Superla0 White Oils 
5,7,9,10,13,18,21,31,35,38,50 

Customer Benefits Chevron  Superla White Oils 

Chevron  Superla White Oils deliver value through 

A high  degree of purity - Colorless,  odorless, 
tasteless.The purity of Chevron  Superla White Oils 
accounts for their frequent use in medicinal and 
cosmetic  products. The low phytotoxicity of Chevron 
Superla White Oils can  make them a preferred 
component of products applied to agricultural and 
ornamental plants. 

A wide  application range - Chevron  Superla 
White Oils are common ingredients of 
pharmaceuticals  and  cosmetics.The  plastics, textile 
and food industries are major users of Chevron 
Superla White Oils. 

Features 

0 Chevron  Superla White Oils  are  colorless,  odorless, 
tasteless mixtures of saturated paraffinic and 
naphthenic  hydrocarbons that span a viscosity  range 
of 50-625 SUS at 100"EThese nearly  chemically inert 
oils are virtually free of nitrogen,  sulfur,  oxygen  and 
aromatic hydrocarbons.  Chevron  Superla White Oils 
containvitamin E, a  natural  antioxidant, to protect 
quality during handling and  storage. 

Applications 

Chevron  Superla White Oils find wide application: 

where direct food contact  may  occur 
where prolonged contact with human skin is 

where odor and staining must be minimized 
where outstanding long service  under  adverse 

necessary 

conditions is required 

Chevron  Superla White Oils must be stored in 
approved  containers to prevent contamination that 
could jeopardize their food grade status. 

meet or exceed U.S. Food and'Drug 
Administration (FDA) requirements 

for direct use in food, 21 CFR 172.878 
for applications where incidental food contact 

for use in animal feed, 21 CFR  573.680 
for use  as technical white oils, 21  CFR  178.3620(b) 

may occur, 21 CFR 178.3570 

meet all US. Pharmacopeia (USPI requirements 
for mineral oils 

meet all CTFA  (Cosmetic.Toiletry,  and 
Fragrance  Association) requirements for white 
mineral oils 

meet the requirements of the US. Department of 
Agricultun,  (USDA) for use in federally inspected 
meat  and poultry plants as an HI lubricant where 
incidental food contact  may  occur  and  a 3H release 
agent where direct food contact may occur 

Chevron  Superla White Oils 5,7,9, IO, 13, and  18 are 
authorized  by the USDA for use on shell  eggs as 
protecting oils in plants operating under the USDA 
voluntary shell  egg grading program. 

Chevron  Superla White Oils are certified Kosher 
and  Pareve. 

Until 1980, "USP grades of white mineral oil 
referred to those  above  a  viscosity of 177 SUS at 
100OF and "NF referred to those below'l72 SUS at 
100°F. Now, the term "Mineral Oil" is officially the 
designation of grades  above  34.5 cSt at 40°C 
(approximately 175 SUS at 100°F). "Light Mineral 
Oil" is  the designation of grades below a viscosity of 
34.5  cSt at 40°C. 

WO-38 
12-13-00 
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Material Safety Data  Sheet Jii 
Chevron Superla@ White Oils 

MSDS: 7292 Revision #: 8 Revision Date: 1 1/09/00 

Click Product Test Data to search  database. 

1. CHEMICAL  PRODUCT  AND  COMPANY  IDENTIFICATION 

CHEVRON  Superla  White Oil 

PRODUCT  NUMBER(S):  CPS231004  CPS231005  CPS231006  CPS231007 
CPS231008  CPS231009  CPS231010  CPS231011 
CPS231013  CPS231035  CPS231036  CPS231051 
CPS231055  CPS231062  CPS231067  CPS231075 

SYNONYM:  CHEVRON  Superla  White Oil SLV 
CHEVRON  Superla  White  Oil 10 
CHEVRON  Superla  White  Oil  13 
CHEVRON  Superla  White Oil 18 
CHEVRON  Superla  White  Oil 21 
CHEVRON  Superla  White  Oil  31 
CHEVRON  Superla  White  Oil 35 
CHEVRON  Superla  White Oil 38 
CHEVRON  Superla  White  Oil 5 
CHEVRON  Superla  White  Oil  50 
CHEVRON  Superla  White  Oil 7 
CHEVRON  Superla  White Oil 7a 
CHEVRON  Superla  White Oil 8 
CHEVRON  Superla  White  Oil 9 
CHEVRON  Superla  White  Oil  9a 

COMPANY  IDENTIFICATION  EMERGENCY  TELEPHONE  NUMBERS 

Chevron  Products  Company HEALTH  (24  hr):  (800)231-0623  or 
Lubricants  and  Specialty  Products (510)231-0623  (International) 
6001 Bollinger  Canyon  Rd.,  T3325/B10 TRANSPORTATION  (24 hr): CHEMTREC 
San  Ramon, CA 94583 (800)  424-9300 or (703)  527-3887 
www.chevron-1ubricants.com Emergency  Information  Centers 

are  located in U.S.A. 
Int'l  collect  calls  accepted 

PRODUCT  INFORMATION:  MSDS  Request:(800)414-6737 email:lubemsds@chevron.com 
Environmental,  Safety, & Health  Info:  (925)  842-5535 
Product  Information:  (800)  582-3835 

2. COMPOSITION/INFORMATION  ON  INGREDIENTS 

100.0 % CHEVRON  Superla  White Oil 

CONTAINING 

COMPONENTS AMOUNT  LIMIT/QTY AGENCY/TYPE 

000122 
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WHITE  MINERAZ,  OIL 
Chemical  Name:  WHITE  MINERAL OIL 

CAS8042475 

100.00% 5 mg/m3  (mist)  ACGIH  TWA 
10 mg/m3  (mist)  ACGIH STEL 
5 mg/m3  (mist) OSHA PEL 

COMPOSITION  COMMENT: 
All  the  components  of  this  material  are  on  the  Toxic  Substances  Control 
Act  Chemical  Substances  Inventory. 

This  product  fits  the  ACGIH  definition  for  mineral  oil  mist.  The  ACGIH 
TLV is 5 mg/m3,  the OSHA PEL  is 5 mg/m3. 

3 .  HAZARDS IDENTIFICATION 

IMMEDIATE  HEALTH  EFFECTS 
EYE : 
Not  expected  to  cause  prolonged  or  significant  eye  irritation. 
SKIN : 
Contact  with  the  skin  is  not  expected  to  cause  prolonged or significant 
irritation.  Not  expected  to  be  harmful  to  internal  organs  if  absorbed 
through  the  skin. 
INGESTION: 
Not  expected  to  be  harmful  if  swallowed. 
INHALATION : 
Contains a petroleum-based  mineral  oil.  May  cause  respiratory  irritation 
or other  pulmonary  effects  following  prolonged or repeated  inhalation  of 
oil  mist  at  airborne  levels  above  the  recommended  mineral  oil  mist 
exposure  limit. 

4 .  FIRST  AID  MEASURES 

EYE : 
No  specific  first  aid  measures  are  required  because  this  material  is  not 
expected  to  cause  eye  irritation. As a  precaution  remove  contact  lenses, 
if  worn,  and  flush  eyes  with  water. 
SKIN : 
No  specific  first  aid  measures  are  required  because  this  material is not 
expected  to  be  harmful  if  it  contacts  the  skin.  As  a  precaution,  remove 
clothing  and  shoes  if  contaminated.  Wash  skin  with  soap  and  water.  Wash 
or clean  contaminated  clothing  and  shoes  before  reuse. 
INGESTION: 
No  specific  first  aid  measures  are  required  because  this  material  is  not 
expected  to  be  harmful if swallowed. Do not  induce  vomiting. As a 
precaution,  give  the  person  a  glass  of  water or milk  to  drink  and  get 
medical  advice.  Never  give  anything  by  mouth to  an  unconscious  person. 
INHALATION: 
If  exposed  to  excessive  levels  of  material  in  the  air,  move  the  exposed 
person  to  fresh  air.  Get  medical  attention  if  coughing or respiratory 
discomfort  occurs. 

5. FIRE  FIGHTING  MEASURES 

FIRE  CLASSIFICATION: 
Classification  (29  CFR 1910.1200): Not  classified  by OSHA as  flammable  or 
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ible. 
LE PROE 

FLASH  POINT: ( 
AUTOIGNITION: 
FLAMMABILITY I 
EXTINGUISHING 

'ERT 
COC 
NDA 
JIM1 
MED 

IES : 
) >265F 

TS ( %  by 
IIA: 

.3OC 

.ume 

Min. 

in  air) : Lower:  NA Upper : NA 

C02,  Dry  Chemical,  Foam,  Water  Fog 
NFPA  RATINGS:  Health 0; Flammability 1; Reactivity 0 .  
FIRE  FIGHTING  INSTRUCTIONS: 
This  material  will  burn  although  it  is  not  easily  ignited.  For  fires 
involving  this  material,  do  not  enter  any  enclosed or confined  fire  space 
without  proper  protective  equipment,  including  self-contained  breathing 
apparatus. 
COMBUSTION  PRODUCTS: 
Normal  combustion forms carbon  dioxide  and  water  vapor;  incomplete 
combustion  can  produce  carbon  monoxide. 

~~ ~~ ~ 

6. ACCIDENTAL  RELEASE  MEASURES 

CHEMTREC  EMERGENCY  NUMBER (24 hr): (800)424-9300 or (703)527-3887 

ACCIDENTAL  RELEASE  MEASURES : 
Stop  the  source  of  the  leak or release.  Clean  up  releases  as  soon  as 
possible,  observing  precautions  in  Exposure  Controls/Personal  Protection. . 
Contain  liquid  to  prevent  further  contamination  of soil, surface  water  or 
groundwater.  Clean  up  small  spills  using  appropriate  techniques  such  as 
sorbent  materials  or  pumping.  Where  feasible  and  appropriate,  remove 
contaminated  soil.  Follow  prescribed  procedures  for  reporting  and 
responding  to  larger  releases. 

International  Collect  Calls  Accepted 

7. HANDLING  AND  STORAGE 

Container  is  not  designed  to  contain  pressure.  Do  not  use  pressure  to 
empty  container  or  it  may  rupture  with  explosive  force.  Empty  containers 
retain  product  residue  (solid,  liquid,  and/or  vapor)  and  can  be  dangerous. 
Do not  pressurize,  cut,  weld,  braze,  solder,  drill,  grind,  or  expose  such 
containers  to  heat,  flame,  sparks,  static  electricity,  or  other  sources  of 
ignition.  They  may  explode  and  cause  injury  or  death.  Empty  containers 
should  be  completely  drained,  properly  closed,  and  promptly  returned  to  a 
drum  reconditioner,  or  properly  disposed  of.  Avoid  contaminating-soil  or 
releasing  this  material  into  sewage  and  drainage  systems  and  bodies of 
water. 

8 .  EXPOSURE  CONTROLS/PERSONAL  PROTECTION 

GENERAL  CONSIDERATIONS : 
Consider  the  potential  hazards  of  this  material  (see  Section 3 ) ,  
applicable  exposure  limits,  job  activities,  and  other  substances  in  the 
work  place  when  designing  engineering  controls  and  selecting  personal 
protective  equipment.  If  engineering  controls  or  work  practices  are  not 
adequate  to  prevent  exposure to harmful  levels of this  material,  the 
personal  protective  equipment  listed  below  is  recommended.  The  user  should 
read  and  understand  all  instructions  and  limitations  supplied  with  the 
equipment  since  protection  is  usually  provided €or a  limited  time  or  under 
certain  circumstances. 

ENGINEERING  CONTROLS 
Use in  a  well-ventilated  area. If user  operations  generate  an  oil  mist, 



use  process  enclosures,  local  exhaust  ventilation, or other  engineering 
controls  to  control  airborne  levels  below  the  recommended  mineral  oil  mist 
exposure  limits. 

PERSONAL  PROTECTIVE  EQUIPMENT 

No  special  eye  protection  is  normally  required.  Where  splashing is 
possible,  wear  safety  glasses  with  side  shields  as  a  good  safety  practice. 
SKIN PROTECTION: 
No special  protective  clothing  is  normally  required.  Where  splashing  is 
possible,  select  protective  clothing  depending on operations  conducted, 
physical  requirements  and  other  substances.  Suggested  materials f o r  
protective  gloves  include:  <Viton>  <Nitrile>  <Silver  Shield> 
RESPIRATORY  PROTECTION: 
No respiratory  protection  is  normally  required.  If  user  operations 
generate  an  oil  mist,  determine  if  airborne  concentrations  are  below  the 
recommended  mineral  oil  mist  exposure  limits.  If  not  wear  a  NIOSH  approved 
respirator  that  provides  adequate  protection  from  measured  concentrations 
of  this  material.  Use  the  following  elements  for  air-purifying 
respirators:  particulate. 

EYE/mcE PROTECTION: 

9. PHYSICAL  AND  CHEMICAL  PROPERTIES 

PHYSICAL  DESCRIPTION: 

pH : NA 
VAPOR  PRESSURE: < O .  01 mm Hg  at  lOOF 
VAPOR  DENSITY 

BOILING  POINT:  >500F (>260C) 
FREEZING  POINT: NA 
PCZLTING  POINT:  NA 
SOLUBILITY:  Soluble  in  hydrocarbon  solvents;  insoluble in water. 
SPECIFIC  GRAVITY: 0.82 - 0.86 @ 25/25C  (Min.) 
VISCOSITY: 7.5 - 90.0 cSt @ 40C  (Min.) 

Colorless  liquid. 

(AIR=l) : Heavier  than  air. 

10. STABILITY  AND  REACTIVITY 

HAZARDOUS  DECOMPOSITION  PRODUCTS: 
No data  available. 
CHEMICAL  STABILITY: 
Stable. 
CONDITIONS  TO  AVOID: 
No  data  available. 
INCOMPATIBILITY  WITH  OTHER  MATERIALS: 
May  react  with  strong  oxidizing  agents,  such  as  chlorates,  nitrates, 
peroxides,  etc . 
HAZARDOUS POLYMER1  ZATION : 
Polymerization  will  not  occur. 

11. TOXICOLOGICAL  INFORMATION 

EYE  EFFECTS: 
The  eye  irritation  hazard is based  on  data for a  similar  material. 
SKIN  EFFECTS: 
The  skin  irritation  hazard  is  based  on  data  for  a  similar  material. 
ACUTE  ORAL  EFFECTS: 
The  acute  oral  toxicity is based  on  data f o r  a  similar  material. 



r i,’ 
ACUTE  INHALATION  EFFECTS: 
The  acute  respiratory  toxicity  is  based  on  data  for  a  similar  material. 
ADDITIONAL  TOXICOLOGY  INFORMATION: 
This  product  contains  petroleum  base  oils  which  may  be  refined  by  various 

.severe hydrotreating 
processes  including  severe  solvent  extraction,  severe  hydrocracking,  or . None of the  oils  requires  a  cancer  warning  under 
the OSHA Hazard  Communication  Standard (29 CFR 1910.1200). These  oils 
have  not  been  listed  in  the  National  Toxicology  Program  (NTP)  Annual 
Report  nor  have  they  been  classified  by  the  International  Agency for 
Research  on  Cancer  (IARC)  as;  carcinogenic  to  humans  (Group l), probably 
carcinogenic  to  humans  (Group  ZA),  or  possibly  carcinogenic  to  humans 
(Group 2B). 

12. ECOLOGICAL  INFORMATION 

ECOTOXICITY: 
This  material  is  not  expected  to  be  harmful  to  aquatic  organisms. 
ENVIRONMENTAZ,  FATE: 
This  material  is  not  expected  to  be  readily  biodegradable. 

13.  DISPOSAL  CONSIDERATIONS 

Oil  collection  services  are  available  €or  used  oil  recycling  or  disposal. 
Place  contaminated  materials  in  containers  and  dispose of in  a  manner 
consistent  with  applicable  regulations.  Contact  your  sales  representative 
or  local  environmental  or  health  authorities  for  approved  disposal  or 
recycling  methods. 

14.  TRANSPORT  INFORMATION 

The  description  shown  may  not  apply  to  all  shipping  situations. 
Consult  49CFR,  or  appropriate  Dangerous  Goods  Regulations,  for 
additional  description  requirements  (e.g.,  technical  name)  and 
mode-specific  or  quantity-specific  shipping  requirements. 

DOT  SHIPPING  NAME:  NONE 
DOT  HAZARD  CLASS:  NONE 
DOT  IDENTIFICATION  NUMBER:  NONE 
DOT  PACKING  GROUP:  N/A 
ADDITIONAL  INFO:  Petroleum  Lubricating  Oil - Not  Hazardous  by U.S. DOT. 

ADR/RID  Hazard  class - Not  applicable. 
~~ ~~~ ~ 

15.  REGULATORY  INFORMATION 

SARA 311  CATEGORIES: 1. Immediate  (Acute)  Health  Effects:  NO 
2. Delayed  (Chronic)  Health  Effects:  NO 
3 .  Fire  Hazard:  NO 
4 .  Sudden  Release of Pressure  Hazard:  NO 
5 .  Reactivity  Hazard:  NO 

REGULATORY  LISTS  SEARCHED: 

11=NJ  RTK 22=TSCA  Sect 5 (a) ( 2 )  
12=CERCLA  302.4 23=TSCA  Sect 6 

03=NTP  Carcinogen  13=MN  RTK  24=TSCA  Sect  12  (b) 



044A Prop  65-Carcin 14=ACGIH  TWA 
05-CA  Prop  65-Repro  Tox 15=ACGIH  STEL 
06=IARC  Group 1 16=ACGIH  Calc 

.07=IARC Group  2A  17=0SHA  PEL 
08=IARC  Group  2B  18=DOT  Marine 
09=SARA  302/304  19-Chevron TWA 30=Chevron  STEL 
10=PA RTK  20=EPA  Carcinogen 

25=TSCA  Sect  8(al 
26=TSCA  Sect 8 (d) 

TLV  27-TSCA  Sect  4 (a) 
28=Canadian  WHMIS 

Pollutant  29=0SHA  CEILING 

The  following  components of this  material  are  found  on  the  regulatory 
lists  indicated. 

WHITE  MINERAL  OIL 
is found  on  lists:  14,15,17, 

NEW  JERSEY  RTK  CLASSIFICATION: 
Under  the  New  Jersey  Right-to-Know  Act  L.  1983  Chapter 315 N.J.S.A. 
34:5A-1  et. seq., the  product  is to be  identified  as  follows: 
PETROLEUM  OIL 
WHMIS  CLASSIFICATION: 
This  product  is  not  considered  a  controlled  product  according  to  the 
criteria  of  the  Canadian  Controlled  Products  Regulations. 

16.  OTHER  INFORMATION 

NFPA  RATINGS:  Health 0 ;  Flammability 1; Reactivity 0; 
HMIS RATINGS:  Health 1; Flammability 1; Reactivity 0; 
(0-Least,  1-Slight,  2-Moderate,  3-High,  4-Extreme,  PPE:-  Personal 
Protection  Equipment  Index  recommendation, *- Chronic  Effect 
Indicator).  These  values  are  obtained  using  the  guidelines  or 
published  evaluations  prepared  by  the  National  Fire  Protection 
Association  (NFPA)  or  the  National  Paint  and  Coating  Association 
(for  HMIS  ratings) . 
REVISION  STATEMENT: 
This  revision  updates  Section 1 (Chemical  Product  and  Company 
Identification),  Section 4 (First  Aid  Measures),  Section  9  (Physical 
Properties),  and  Section 15 (Regulatory  Information). 

ABBREVIATIONS  THAT  MAY  HAVE  BEEN  USED  IN  THIS  DOCUMENT: 
TLV - Threshold  Limit  Value  TWA - Time  Weighted  Average 
STEL - Short-term  Exposure  Limit  TPQ - Threshold  Planning  Quantity 
RQ - Reportable  Quantity  PEL - Permissible  Exposure  Limit 
A1-5 - Appendix  A  Categories ( 1  - Change  Has  Been  Proposed 
NDA - No  Data  Available  NA - Not  Applicable 
Prepared  according  to  the OSHA Hazard  Communication  Standard 
(29  CFR  1910.1200)  and  the ANSI MSDS  Standard  (2400.1)  by  the  Toxicology 
and  Health  Risk  Assessment  Unit, CRTC, P.O.  Box  1627,  Richmond, CA  94804 

C - Ceiling  Limit  CAS - Chemical  Abstract  Service  Number 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The  above  information  is  based  on  the  data  of  which  we  are  aware  and  is 
believed  to  be  correct as of the  date  hereof.  Since  this  information may 
be  applied  under  conditions  beyond our control  and  with  which  we  may  be 
unfamiliar  and  since  data  made  available  subsequent  to  the  date  hereof  may 
suggest  modification  of  the  information,  we  do  not  assume  any  responsibil- 
ity  for  the  results  of  its  use.  This  information  is  furnished  upon 
condition  that  the  person  receiving  it  shall  make  his own determination 
of  the  suitability  of  the  material f o r  his  particular  purpose. 
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