The NutraSweet Company

Box 730, 1751 Lake Cook Road, Deerfield, lllinois 60015-5239
Telephone: 708/940-9800

7/3/90

Carl Giannetta, Ph.D. '

Center for Food Safety & Applied Nutrition
Food & Drug Administration

200 "C" Street, S.W.

Washington, D.C. 20204

RE: Food Additive Petition No. 7A4044
Dear Dr. Giannetta:

We are responding to your communication dated April 25, 1989
requesting additional information on the use of encapsulated
aspartame (APM) in baked goods.

Our responses to your specific inquiries are as follows:

l.(a) Provide basis for calculating
diketopiperazine (DKP)

As presented in the petition, DKP recovery data was
reported as a percent of initial aspartame
calculated as follows:

Quantity DKP in product X100
Quantity of initial APM

Each data point represented an average of at least
two analytical results. An aspartame-spiked
placebo recovery correction factor was included in
the final calculations for both APM and DKP.

The analytical values for DKP, originally submitted
in 1987, were corrected using the encapsulated
APM-spiked placebo since the extraction
efficiencies for APM and DKP spike placebos were
similar (greater than 90%), as demonstrated in our
method validation.

The spiked placebo was prepared by adding a known
quantity of APM to an unsweetened baked sample.

The analytical recovery was defined as the amount
of APM detected in the spiked placebo expressed as
percentage of the amount of APM added. This value,
referred to as the placebo spike recovery, was used
as a correction factor in subsequent calculations
so that final values would reflect only the impact
of baking upon degradation. The placebo spike
recovery values averaged over 90% for the data
presented in Attachments 1,2,& 4.



In light of our consistently high APM recoveries
and therefore low DKP values, and our consistently
high placebo spike recovery values, we no longer
consider the application of a correction factor as
supplying any additional relevant accuracy to the
DKP data. Thus the practice has been discontinued
and the data presented in Attachment 2 does not
include the correction factor for the DKP data.

1.(b) Provide concentrations of DKP in mg/gram

Included in Attachment 1 to this submission is an
amended Appendix V which now contains an additional
column specifying the DKP content in mg/gram of
product. When calculating these values
typographical/calculation errors were noted which
have been corrected.

2.(a) Provide additional analytical data on
products after expected storage

Prototype products were stored under different
temperature conditions for extended periods of
time.

At specified intervals, samples were removed for
aspartame and diketopiperazine analyses according
to the methods described in Appendix III of the
original petition. Additionally, pH, moisture and
water activity were also recorded.

The length of time for stability determination was
chosen based upon industry data that tracks product
from date of manufacture to the date when product
should no longer be sold due to both microbial
spoilage and/or texture changes. The shelf-life
ranges by product category are: fruit pies 4-7
days; cakes 2-9 days; cookies 2-6 months; and
fruit-filled cookies 2-4 months.

The products represented a broad range of moisture
content, from 7.5% for the cookies to 53% for the
cheesecake and pie filling.

As suggested, an additional prototype product,
i.e. fig bar, was formulated as an example of a
high moisture cookie. The fig bar consisted of a
filling, into which the encapsulated aspartame was
incorporated, and an outer cookie jacket. The
filling had a pH of 4.5 and moisture content of
approximately 15%. The prototype formulation,
description of process and analytical method for
APM and DKP determination are included in
Attachment 3.



The results from the fig bars (Attachment 2) are
variable due to the differences in manufacturing
(i.e. filling) the cookie. The process used was a
commercial line that did not uniformly deposit
exact amounts of filling in the cookie.

The analytical results for the various products
tested are presented in Attachment 2. The pH,
moisture and water activity did not exhibit any
appreciable changes over time and are not included.

The stability of aspartame in the final products
after baking, appears consistent with other food
systems. It is dependent on the pH, moisture and
temperature, with chocolate cake presenting the
most adverse conditions.

The stability of aspartame in a specific product
type exceeds the industry shelf-life requirements.

2.(b) Provide data on reheating.

The standard chocolate cake and the lemon pie
filling were baked, cooled and then stored at
either room temperature or refrigerated overnight.
Both product types were subjected to reheating in a
conventional oven and a microwave for different
times of exposure. The methods for determining
aspartame and DKP are contained in the petition.

The pie filling was chosen as a prototype
representing the product category most likely to be
reheated after refrigerator storage. Others such
as a cheesecake or a cookie would not routinely be
heated a second time. Due to loss of moisture,
cakes are typically not subjected to reheating.
However, we chose the chocolate cake as an example
of the most adverse condition for aspartame’s
stability. The results are presented in
Attachment 4.

In conclusion, aspartame-sweetened baked goods can
be reheated in either a microwave or conventional
oven without compromising APM stability.

We trust that the enclosed information adequately addresses
your questions. Please contact me if I can be of further
assistance.

Robert C. Peterson
Director, Regulatory Compliance
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1 The formilabed percent adjusted for the weight difference between batter and beked goods
de to mishure loss.

2 The amont of ARM detectad in final prodict relative to amount added before baking
(corrected for ARM placebo spike recovery).

'3 The amant of DNP debected in final prodxct relative to amunt of ARM addsd before baking
(correctad for ABM placebo spike recovery ad, as aplicshle, for chramtograghic interference).

4 The cnomtration of ¥ in myAy.
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Process: .
o The cockie daxh and £illing vere indepandently mixed

o The fig bars were formed in a pllot size extnuder
. (The extrusion procsss resulted in random cockie to f£ig filling ratio)
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