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An Information Acquisition and Utilization System for the Flavor Chemist

William G. Galetto* and William H. Stahl

Most workers in the area of flavor chemistry have
collected numerous reprints and/or photocopies
of journal articles dealing with various techniques
and reports of isolation and identification of fla-
vor components found in natural products. The
retrieval of information stored in this fashion
soon becomes cumbersome and very time con-
suming. An information retrieval system has
been developed to assist in the utilization of this
published information. The total system is com-

prised of a journal reference subsection (file
number, author, key word, reference, and year
listings) and a chemical data subsection (where
found, name, data, Wiswesser Line Notation,
number, and functional group listings). These
mesh together to permit entrance at a number of
different points. The raw data are manipulated
via the computer, resulting in the preparation of
a number of directory-type print-outs which are
then used directly by the flavor chemist.

Those currently working in the area of flavor chemistry
are well aware of the fact that this is an active area of re-
search. There are many academic, governmental, and in-
dustrial laboratories involved in flavor work and publish-
ing results of their investigations.

Keeping up-to-date on the voluminous literature, while
necessary, can become very time consuming and thus ex-
pensive if steps are not taken to facilitate the task. We
have developed in our laboratories a system to manipulate
the information found in the open literature and present
it in a useful printed format.

The total system (Figure 1) is comprised of two major
subsystems or data collections: the Journal reference col-
lection and the chemical data collection. These two sub-
systems are interconnected such that entry anywhere into
one leads directly to any information contained within the
entire system. All data are handled via low cost programs
and in a batch mode, with updating being done two to
three times a year. All computer generated reports are in
the form of printed directories which can be kept in the
laboratories for easy referral or sent to other laboratories if
the laboratories are physically separated.

JOURNAL REFERENCE COLLECTION

The journal reference collection subsystem (Figure 2)
serves as a means of documenting and retrieving the basic
information inherently associated with journal reprints. It
is based on a computer program developed by Steed
{1971), of Brigham Young University (presently at Ameri-
can River College, Sacramento, Calif.). Data input is via
punched cards; output is in the form of printed reports
whose contents are represented by the five outer circles

Research and Development Laboratories, McCormick &
Company, Inc., Hunt Valley, Maryland 21031.

shown in Figure 2. The interconnecting arrows indicate
the cross-referencing that exists between the various
print-outs. The listings can be described as follows. D
(file number) is a list, in numerical order, of all journal
references in the collection, plus cross-references to au-
thors and journal source data. E-1 (first author) is a list-
ing, alphabetically, by first author; second author, year,
file number, and journal source data are included. E-2 (all
authors) is an alphabetical listing of all authors; year, file
number, and journal source data are included. F (year of
publication) is a listing of all references in chronological
order; also included are the file number, complete title,
and key words. G (key words) is an alphabetical order
listing of all key words; file number, year, and full title
are referenced. H (reference source) is a listing of journal
references in alphabetical order by title of journal; year,
first and second authors, and file number are also listed.

The flavorist by referring to one or more of the above
six “‘telephone directory” reports can very quickly learn if
any specific paper is in the collection, or, if desired, any
and all papers dealing with any specific topic such as
raspberry flavor components. The key word file is of par-
ticular interest because of its grouping together of papers
on the same subject.

MECHANICS OF SYSTEM MAINTENANCE

The article to be added to the system can be in the
form of a published paper, thesis, summary, or even an in-
ternally generated laboratory report. The number of indi-
vidual references that can be added is unrestricted. A
practical limit, due to running time and print-out size, is
estimated at 30,000-50,000 references. This is a number
seldom, if ever, approached by the practicing flavor chem-
ist. Very large reference collections could be broken down
into smaller subunits and processed separately, if desired.

The actual reprints are assigned a sequential file num-
ber as acquired, and in our laboratory are bound in book
form in groups of 100. This prevents the loss of reprints
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Table II. Natural Product Chemicals; Where Found, by Chemical

Chemical no. Chemical C H N (0} R) X Source Journal ref
000422 Acetaldehyde diethyl acetal 16 14 2 Cocoa 00715
000924 Acetol acetate 5 8 3 Beef 01049

Coffee 01199
000609 Acetol propionate 6 10 3 Coffee 00789
000167 Acetone 3 6 1 Beef 00735
Celery 00681
Chicken 00812
Chives 00113
Cocoa 00247
Coffee 00522
Coffee 00525
Coffee 00532
Ginger 01209
Ham 00730
Leek 00909
Onion 00120
Parsley 00346
Sausage 01224
Spearmint 01155
Tea 00399
Tea 00567
000175 1-Acetoxybutan-2-one 6 10 3 Coffee 00525
Coffee 00532

as follows. la (alphabetical listing) is a list of all chemi-
cals in alphabetical order; the chemical’s number and
molecular formula are also listed. Ib (numerical listing) is
a list of the same data as above except the listing is in nu-
merical order. J (where found, by source; see Table I) is a
list of each natural product (allspice, black pepper, etc.)
in alphabetical order. Under each source is listed, alpha-
betically, every volatile component reported as being pres-
ent in that product. The chemical’s number and the num-
ber of the original journal references are also included. If
more than one publication reports the findings of a partic-
ular chemical in the same source, then the item is multi-
ple listed, one time for each such journal reference. K
(where found, by chemical; see Table II) is a listing of
chemicals in alphabetical order; chemical number and
molecular formula data are included. Beneath each chem-
ical is printed the source (onion, peanut, etc.) and the file
number of the journal reference reporting the findings. L
(chemical data) lists along with each chemical’s number
its name, molecular formula, Wiswesser Line Notation
(WLN), molecular weight, boiling point, GRAS (“General-
ly Recognized as Safe”’) number, and spectra reference
number for ir, mass, uv, and nmr spectra, if available. M
(permuted file) is a computer-generated listing which
groups together similar functional features. All aldehydes,
thiazoles, trisulfides, etc. can be easily located in the al-
phabetical sorting of the WLN codes. In a typical print-
out on some 1140 naturally occurring flavor chemicals the
average item was listed 3.2 times, once for each functiona-
lity. The Wiswesser Line Notation is the basis for this
sorting program; data input is via punched cards.

The print-outs or directories can be used alone or in
conjunction with the journal reference directories to readi-

ly determine what chemicals are in the system, in what
products they are found, and what original reference re-
ported the findings. We have found these to be the type of
questions most frequently asked by all flavor chemists and
flavor compounders.

The first five print-outs described above, when prepared
from an input of approximately 1000 chemicals, result in a
print-out less than 1.5 in. thick. The permuted index for
1141 chemicals is 74 pages in length (about 0.25 in. thick).
Both are thus quite compact and manageable.

COMPLETE SYSTEM

The journal reference and the chemical data collections
are interconnected, as shown by the connecting arrows in
Figure 1, to form the complete system. It can be seen that
the “where found by chemical” and “where found by
source’’ files in the case of the chemical data collection
and the ‘“‘key word” and “file number” files in the journal
reference collection serve as the key intermediates. How-
ever, once can enter into the system at any point and gain
ready access to any other information contained within
the entire system.

The system described above is currently functioning in
our laboratories and is proving to be extremely useful.
Other laboratories with other interests and objectives
might prefer a somewhat modified system.
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