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NOTICE 

The project that is the subject of this 
report was approved by the Governing Board of 
the National Research Council, whose members are 
drawn from the Councils of the National Academy 
of Sciences, the National Academy of Engineering, 
and the Institute of Medicine. The members of 
the Committee responsible for the report were 
chosen for their special competencies and with 
regard for appropriate balance. 

This report has been reviewed by a group 
other than the authors according to procedures 
approved by a Report Review Committee consisting 
of members of the National Academy of Sciences, 
the National Academy of Engineering, and the 
Institute of Medicine. 

The work on which this report is based was 
performed pursuant to Contract No. 223-77-2025 
with the Food and Drug Administration. 
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Introduction 

In 1971, a survey of the use of generally recogn- · 
nized as safe (GRAS) substances in food was conducted 
for the Food and Drug Administration (FDA) by a committee 
of the Food and Nutrition Board of the National Academy 
of Sciences - National Research Council. An explanation 
of this survey, known as the Phase II Survey, and a 
summary of its findings can be found in A Comprehensive 
Survey on the Use of Food Chemicals Generally Recognized 
as Safe (available from the National Technical Information 
Service as publication number PB-221 949). The data 
collected in the Phase II Survey included the total 
poundage of each substance added to foods in 1970. As 
part of its continuing review of the safety of GRAS sub
stances, FDA asked the Academy (through its Committee on 
GRAS List Survey -- Phase III) to undertake the 1975 
Annual Poundage Resurvey. This follow-up to the Phase II 
Survey was to determine the poundage of GRAS substances 
used in food in 1975. In early 1976, each company that 
had reported the use of GRAS substances in the Phase II 
Survey was sent a computer printout of the 1970 poundage 
it reported for each substance used, and was requested 
to update this information for 1975. These were sent both 
to respondents to the Academy's GRAS Survey and, in 
addition, to member companies of the Flavor and Extract 
Manufacturers Association (FEMA). FEMA had conducted a 
survey of its members in 1971, data from which were 
included in the report of the Phase II Survey. 

In reviewing the response to the Poundage Resurvey, 
several problems were immediately apparent. The Phase II 
Survey had not reached, nor had it been designed to cover, 
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every food company in the United States. The Committee 
estimated that in general the Survey accounted for 
approximately 60% of the dollar volume of sales for the 
u.s. food processing industry. The 1975 Poundage Re
survey was an attempt to obtain trend information and so 
was restricted to those companies for which baseline 
(1970) data were available. In the intervening years, 
some of these companies had gone out of business, had 
merged with or been acquired by other firms, or had moved 
from one location to another. In addition, some companies 
did not respond with data for 1975 usage. These facts 
made matching the 1970 data with those collected in 1975 
very difficult. Substances for which the data base from 
the Phase II Survey and the 1975 Resurvey was considered 
too small to be reliable are noted "insufficient data 
reported in resurvey" in the report. 

An additional problem was encountered in dealing 
with data obtained through three subsurveys of various 
industry segments contributing to the Phase II Survey. 
These special subsurveys covered the brewing, chewing gum, 
and hard candy segments of the food industry: of these, 
only poundage information for substances used in chewing 
gum in 1975 was provided to the Academy. These data were 
not as detailed as the remainder of the 1975 Resurvey. 
Because only the total poundage of each substance used 
in 1975 by the entire chewing gum industry was reported. 
it was not possible to match 1970 data on a company by 
company basis. Data for the chewing gum section of the 
Resurvey are shown only in the totals for each substance 
(see page 5 below). 

Format of the Data 

The information received in the 1975 Poundage Re
survey is presented in this report as a computer printout, 
and includes the following data: 
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Substance Name and Number. The printout is se
quenced alphabetically by substance name. The code 
number for each substance is printed beneath the sub
stance name. Substances included in both the NAS and 
FEMA Survey were assigned different numbers in each 
survey; both numbers are shown. 

Total 1970 Poundage, NAS and FEMA. The total 
poundage reported in Phase II by both NAS and FEMA com
panies is given. All figures have been rounded to three 
significant digits. This column includes 1970 poundage 
figures from respondents to the brewing, chewing gum, 
and hard candy industries. 

Number of Reports, 1970/1975/New. This column 
displays response information separately for NAS and FEMA 
companies. The first figure given in each set ("1970") is 
the number of reports received for each substance in the 
Phase II Survey. The second figure ("1975") indicates 
the number of these respondents reporting in the 1975 
Survey. The third figure ("New") is the number of 
reports received in the 1975 Resurvey from companies not 
reporting the use of a substance in 1970. In each column, 
an asterisk indicates that three or fewer reports were 
received. 

Matched 1970 Poundage and Percent. Although the 
number of reports shown in the previous column can be 
used to compute a response rate for each substance, the 
Committee felt that matching 1970 and 1975 poundage 
figures yielded a more realistic estimate of the 1975 
Resurvey's coverage. The first number shown is the number 
of 1970 pounds reported in the Phase II Survey that were 
accounted for by the respondents to the 1975 Resurvey. 
This is also expressed in percent. 
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Matched 1975 Poundage. This is the 1975 poundage 
for each substance as reported by only those companies 
responding both in the Phase II and 1975 Surveys. 

The "matching" concept is best illustrated by 
using the data for Acacia (NAS 0001/FEMA 2001) as an 
example. In the Phase II Survey, the use of 10,400,000 
pounds of Acacia in 1970 was reported by 65 NAS companies 
and 59 FEMA companies (for a total of 124 companies). In 
the 1975 Resurvey, 33 of the 65 NAS companies and SO of 
the 59 FEMA companies responded with data on this sub
stance (for a total of 83 companies). In addition, three 
or fewer NAS companies not reporting on Acacia in the 
Phase II Survey reported in 1975. The 83 companies res
ponding to both the Phase II Survey and the 1975 Poundage 
Resurvey accounted for 6,330,000 of the 10,400,000 
pounds reported in 1970 (61%). These companies reported 
using 2,780,000 pounds of Acacia in 1975. 

Ratio 1975/19'70. This is obtained by dividing 
the matched 1975 poundage by the matched 1970 poundage. 
Great care must be used in interpreting these ratios. In 
many cases they are indicative of a trend in the use of 
a substance, but they cannot be relied upon as an exact 
measure of the change in the use of individual substances 
between 1970 and 1975. 

Total 1975 Pounds Reported. This is the total 
of all 1975 poundage reports for each substance. If 
this figure is not the same as "matched 1975 poundage", 

the difference can be accounted for either by "new" 
reports in the 1975 Resurvey or by the inclusion of 
reported use of the substance in chewing gum (see page 2 
above) in the toal 1975 poundage. 
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The effect of the data for the chewing gum indus
try can easily be seen in the figures shown for candelil1a 
wax (NAS substance number 0261). Although the 1975/1970 
Ratio is only .44, note that only 1,580 of the 1,430,000 
pounds reported .in 1970 were matched in the Resurvey. A 
comparison of the 1970 and 1975 totals, however, shows a 
slightly upward trend. 

Notes. The numbers in this column refer to the 
footnotes found on the last page of the printout: 

"1. This substance was included in the "Chewing 
Gum" subsurvey in 1970. Resurvey data for 
poundages reported in this subsurvey are 
present only for Total 1975 Poundage." 

See the paragraph concerning Candelilla wax, above, 
for an example. 

"2. This substance was included in the "Brewing" 
and/or "Hard Candy" subsurveys in 1970. 
Resurvey data for poundages reported in these 
subsurveys are not included." 

See the listing for papain (NAS substance number 
0142) for an example. Note that although the 1975/ 
1970 ratio shows a decrease in use, only 29% of 
the 1970 poundage was matched in the Resurvey. The 
remaining 71% (well over 100,000 pounds) is 
accounted for by the brewing industry, for which 
1975 data are not available. 

"3. This substance is widely used and it is pro
bable that neither the original survey nor this 
resurvey reached many companies which, although 
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using small amounts individually, account in 
the aggregate for a substantial share of 
total use." 

Discussion of Specific Substances 

As explained above under "Ratio 1975/1970", some 
trends in the use of certain substances are discernible, 
most of which might be the result of a number of related 
conditions. In attempting to identify possible reasons 
for trends, the Committee sought the opinions of indivi
duals familiar with the manufacture, marketing, and use 
of a number of these substances. 

One of the primary reasons for an increase in the 
use of GRAS substances is that the food supply itself is 
increasing. According to Statistical Abstract of the 
United States 1977 (U.S. Department of Commerce, Bureau 
of Census), the u.s. population grew from 204,900,000 to 
213,600,000 between 1970 and 1975, an increase of 4.25%. 
As the population grows, more food is produced, resulting 
in the addition of a correspondingly greater number of 
pounds of food additives. 

Economics seems to be a major reason for the shift 
from one substance to another. Several substances can 
often be used interchangeably to achieve the same func
tional effect in food, and preference for one substance 
over another will frequently be the result of both cost 
and quantity factors. Examples of the cost-effectiveness 
process can be seen in the decreasing use of sucrose and 
dextrose, which are being replaced in many applciations 
with high fructose corn syrups. This could also be one 
explanation for the increasing use of mono- and diglycerides 
and glyceryl monostearate, as these substances are used 
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in place of the more expensive acacia, glycerin, and 
chondrus extract as emulsifiers, stabilizers and 
thickeners. Economics could explain as well the appa
rent shift from potassium metabisulfite to sodium 
metabisulfite. 

Public concern with, and regulatory action on, 
the use of certain substances also have an effect. The 
use of acacia, carrageenan, sodium chloride, and sucrose 
has decreased; it is likely that this is in part due to 
concern about the safety of the first two and adverse 
publicity about the use of salt and sugar in processed 
food. The increase in use of sodium saccharin and sor

bitol undoubtedly results from the ban on cyclamates 
imposed in late 1969. 

Some substances carne into greater use with improve
ments in technology. Examples include the modified food 
starches and corn syrup, for which many new uses have been 
found in the food industry. Improved technology also 
contributes to a decrease in use of certain substances. 
An example might be the decrease in the use of sulfur 
dioxide, made possible by improvements in processing 
that reduce the need for antioxidants. 

Still another possible reason for some trends in 
use may be related to changing food consumption patterns. 
The increase in the use of rennet parallels the growth 
of the cheese industry. The increasing use of yeasts may 
be due in part to the interest in "natural" food products 
and to increased use of hydrolyzed yeast. Increased 
consumer interest in the need for trace minerals and 
vitamins is probably responsible for the increase in 
(among others) copper, iron, and zinc compounds; in the A, 
B, and C vitamins; and in niacin and niacinamide. 
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Summary and Conclusions 

In an attempt to discern trends in the use of 
GRAS substances in food between 1970 and 1975, com
panies that provided poundage information to the 
Academy in its 1971 GRAS Survey (Phase II) were asked 
to provide updated information on the use of these 
substances in 1975. The data from the 1975 Annual 
Poundage Resurvey are incomplete, because not all res
pondents to the GRAS Survey provided data in the 
Resurvey; because many food companies had changed hands 
or gone out of business, making 1970-1975 comparison 
difficult; and because two major segments of the food 
industry -- brewers and manufacturers of hard candy -
did not participate in the Resurvey. 

Although the poundage figures and resulting 
ratios are imprecise, they may indicate trends in the 
use of certain GRAS substances. Reasons for these 
shifts in use include innovative technology, cost, 
safety concerns, adverse publicity, regulatory action, 
and changing patterns of food consumption. 
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