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How 1FT's flagship publication has chronicled-and will continue
to chronicle and help advance-food science and technology

NEIL H. MERMELSTEIN, SENIOR AsSOCIATE EDITOR, AND FRANCES R. KATZ, EDITOR

F100D TECHNOLOGY IS 50 YEARS OLD.
It has covered all aspects oHood sci­
ence and technology-from bread

baking in ancient Egypt to feeding humans
in space. It has chronicled advances in food
science and technology that lead to tomor­
row's foodproducts and systems. It has pro­
vided guidance in the education offood sci­
entists and technologists and recommenda­
tions for improving the health and nutrition
of people around the world.

How It Began
Prior to 1946, the Institute of Food Tech­

nologists published occasional newsletters
and proceedings of the papers presented at
its annual IFr Food Conferences from 1940
through 1945. In 1946,the Council decided
to publish a monthly Institute journal and
include the proceedings of the 1946 Food
Conference.

The first issue of Food Technology was
published in January 1947, with C. Olin
Ball as editor-in-chief. In January 1949,
Food Technology became a monthly publi­
cation.

In 1966, 1FT'spublishing activities were
consolidated in the 1FTheadquarters office
with a full-time editorial staff. The major
changes in the magazine are detailed in the
timeline accompanying this article.

The following are discussions of major
events covered in the pages of Food Tech­
nology during past five decades.

1947-49

In the first three years of publication,
military developments were of interest.
World War II had ended in 1945, and the
American food industry took the informa­
tion about feeding a world at war and ap­
plied it to feeding a much larger world at
peace. An editorial in 1947 noted that "The
war showed us some of the wonders
wrought by food technologists. They en­
abled our G.I.'s to eat a healthy, balanced
diet in the Arctic, in the Temperate Zones
and in the Tropics." While GI's weren't to­
tally enamored of C-rations, the Quarter­
master Corps had put together a food sys­
tem that supported the troops, and the sci­
ence oHood preservation was on a roll.

Demand for food in all forms was un­
leashed, as a country that once used red
and blue tokens for the right to buy food
found that companies were now ready and
willing to supply foodin increasing quanti­
ty and improving quality. The history of
foodhad changed.

One of the first editorials in Food Tech­

nology addressed the need for foodtechnol­
ogy curricula-a subject that reached a
peak in 1966 with 1FT's development of
minimum standards for undergraduate
curricula in food science and technology.

1950-59

Dehydration advanced from simple drum
drying to vacuum drying to spray drying to

freeze drying. Dried potatoes and other veg­
etables received attention. Freezing covered
all aspects, from freezing to dehydrofreez­
ing to immersion freezing. Frozen concen­
trated orange juice was a very important
initiative during the '50s. It retained vita­
min C and tasted much better than canned
juice. More than 23 papers appeared in
Food Technology on frozen orange juice, as
the postwar appearance of refrigerators
with freezer compartments-although gen­
erally small-made frozen concentrated or­
ange juice a popular consumer item.

The industry developed processes to safe­
ly can all types of foods. Thermal death
time curves were produced, and processors
looked for better methods of determining
with precision how much time was enough.
A paper describing determination ofther­
mal death times for Clostridium botulinum

under high-temperature/short-time pro­
cessing of foods was published in 1950.
HTST processing provided fruits and vege­
tables with more natural color and texture
than earlier methods.

Regulatory matters also figured heavily
in the '50s, with enactment ofthe Food Ad­
ditives Amendment to the Federal Food,
Drug, and CosmeticAct in 1958.There was
discussion of microbial standards for foods
and standards of identity.

Military feeding continued to be of inter­
est, with more than 20 papers discussing
various aspects oHeeding the military, on
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land and sea, in the air, and in atomic sub­
marines. Space feeding came ofinterest late
in the decade. A number of popular con­
sumer products were derived from space
feeding research.

Sensory evaluation coveredboth methods
for conducting sensory tests and actual ap­
plications to a wide variety oHoodsand bev­
erages, including wines. Technologycarried
the producing industry past the tasting ses­
sions among managers and staff that had
been the deciding factors for new products,
replacing "the boss liked it" with statistics
from objective tasters.

By the end of the decade, a series of in­
depth studies on the nutritive value oHoods
and on the time-temperature tolerance of
frozen foods had been published. Also by
the end of the decade, the influence offats
in the diet, particularly cholesterol and its
relationship to myocardial infarction, had
been a subject of discussion.

There were the beginnings of modified­
atmosphere packaging, microwave process­
ing, and cryogenic freezing.

Work was done on rancidity testing. The
thiobarbituric acid test developed in the
late '50s resulted in two of the most-cited
papers ever published in Food Technology
(see list on p. 11).

1960-69

The Flavor and Extract Manufacturers'
Association looked at the 1958 Food Addi­
tives Amendment, which allowed determi­
nation by experts that substances were gen­
erally recognized as safe, and decided to
establish an expert panel to make GRAS
determinations regarding flavoring sub­
stances. FEMA's flavor additives survey, its
decision-tree approach, and the resulting
list of flavoring substances considered
GRAS were published in October 1960.
Updates to the FEMA GRAS lists continue
to be published in Food Technology today.

Articles throughout the '60s discussed
the growing world population and world
food problems in developing countries, in­
cluding hunger and malnutrition. The ten­
or of the '60s, including the appearance of
the Peace Corps and the altruism of that
era, produced much work on nutritious food
products such as Incaparina. The ColdWar

also led to much work on foodsecurity, and
a series of articles on Civil Defense and fall­
out shelters appeared in the magazine.

Flexible packaging, including the retort
pouch initially developed for military use,
was discussed. Work early in the decade
focused on problems of measuring internal
pressure, preventing expansion of the
pouches, measuring the seal integrity, and
maintaining the integrity ofthe film.

The need for abstracting and retrieval of
food science information led to the estab­
lishment of the International Food Infor­
mation Service and publication ofFood Sci­
ence and Technology Abstracts in 1962.

Gas chromatography was suddenly in
vogue for everything. In contrast to paper
chromatography methods, which were diffi­
cult to use and somewhat deficient in accu­
racy, GC looked pretty good. The method
was used in flavor evaluation and in head­
space analysis. Analytical methods and in­
struments developed and/or studied includ­
ed nuclear magnetic resonance, infrared
spectroscopy, atomic absorption spectrosco­
py, reflectance spectroscopy,refractometry,
tenderness, and water activity.

The July and September 1964 issues pro­
vided special coverage in honor of 1FT's
25th anniversary. Articles looked at accom­
plishments of 1FT and progress in educa­
tion and research & development in food
processing.

IITs minimum standards for undergrad­
uate curricula in foodscience and technolo­
gy were published in the December 1966
issue. They were revised in 1977 and again
in 1992.

The importance ofanimal diets and their
effect on the characteristics of the foods
from those animals was discussed in 1960.
Work on differences in eggs from hens fed
corn oil, beef tallow, and a stock ration fore­
shadowed today's work that produces eggs
with high levels of omega-3 fatty acids.

1970-79

Protein concentrates, such as whey,
meat, wheat, and soy, and unconventional
sources of proteins such as yeast and fungi
(single-cellprotein), were also studied. Pro­
tein was considered the limiting nutrient
whose lack couldkeep the world in hunger.

In June 1972, Food Technology pub­
lished the first Scientific Status Summary
("Botulism") prepared by 1FT's new Expert
Panel on Food Safety & Nutrition.

Flavor continued in importance. Food
Technology published articles on identifica­
tion ofsignificant components offlavors and
flavor precursors. Chromatographyequip­
ment with better resolution allowed ad­
vances in measuring and differentiating
flavor components.

The White House Conference on Food,
Nutrition, and Health held in December
1969 led to much coverage during the '70s
of the nutritive value oHoods, malnutrition
and undernutrition, as well as discussions
of consumer education, nutrition education
vs fortification, etc. Food composition data
were also developed, as well as methods for
analyzing foods for various nutrients.

Protein quality evaluation, nutrient re­
tention, nutritional quality of foods,and the
relationship between diet and health were
widely discussed. Dietary fiber became an
important subject later in the decade, as
did the terms nutrient density and index of
nutritional quality, which related the nutri­
ent content of an ingredient or food to the
calorie count.

The last fewyears ofthe decade saw con­
troversy over nitrites and their use in cured
meats. Nitrites had been suspect since the
last half of the '60s. The mechanism of nit­
rosamine formation was investigated, and
in 1978 the U.S. Dept. ofAgriculture acted
to regulate the amount ofnitrite used in ba­
con. Nitrosamine levels began to drop, ac­
cording to an article in the May 1980 issue
in which USDA reported on the work that
was being done to reduce or eliminate ni­
trites.

Xanthan gum, the first of the fermenta­
tion gum products, was approved by the
Food and Drug Administration in March
1969, and articles on it appeared in several
issues in the '70s.

1980-89

Food Technology published the working
report of the Food Safety Council in the
March 1980 issue, recommending use of
risk-benefit analysis. Objectives were set
for the formation offorward-thinking food
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50 Years of Food Technology (continued)

safety regulations and criteria by which to
judge their efficacy.

The March 1980 publication of a sympo­
sium on extending the shelf life of fresh
foodsby combining controlled atmospheres
and refrigeration ushered in an ongoing
consideration ofthe "fresh," precut products
that resulted in today's growing market.
Extending shelf life of meats, fish, and poul­
try was also targeted.

Work on emerging pathogens, including
enteropathogenic Escherichia coli, Vibrio
parahaemolyticus, Yersinia enterocolitica,
Clostridium perfringens, and Vibrio chol­
erae continued throughout the decade. A
symposium published in April 1980 dis­
cussed the mechanism of action of some of
these pathogens.

Energy economics was discussed in the
May 1982 issue. One article discussed the
savings that couldbe made by partially con­
centrating foods before freezing; another
compared the cost of various sources of en­
ergy in citrus warehousing. Cogeneration
became a buzzword.

Updated articles on space feeding ap­
peared in September 1982, discussing re­
quirements for the space shuttle.

Biotechnology, an activity that had been
accelerated primarily by the commercial
banker, showed signs of becoming a real
force for change in the foodsystem. Articles
in October 1986 discussed techniques and
control of biogenetic processes, and talked
briefly about commercial opportunities in
plant biotechnology. The tomato was a top­
ic of great interest. Additional articles dis­
cussed genetic modification ofenzymes and
their use in producing cyclodextrin, cheese,
and other foods and additives.

As industry was being pushed to bring
more new products to the market, faster
and with better targeting, industry-univer­
sity interaction increased. The September
1982 issue described such cooperative ef­
forts to bring new products to market.

Food scientists were becoming concerned
about the reduction in basic research and
the lack of coordination between food and
agriculture. 1FT convened a workshop on
research needs, and Food Technology pub­
lished a special report, "America's Food Re­
search: An Agenda for Action," in June

1985. The report identified critical needs
and noted that federal funding for these
projects had dipped in recent years.

Growing understanding about fat's role
in the diet led to increased interest in fats.
In the December 1986 issue, a symposium
on foods, nutrients, and hypertension con­
sidered the effects of sodium, calcium, and
magnesium on blood pressure. Keeping
those nutrients in processed foods was ad­
dressed.

High-performance liquid chromatogra­
phy was used throughout the decade. As
the years passed, articles began to appear
on ion chromatography, gas chromatogra­
phy-mass spectrometry, ATP biolumines­
cence, and ion-exclusion chromatography.

Aspartame was the subject ofa number of
papers, and acesulfame K and a variety of
other sweeteners, nutritive and nonnutri­
tive, including xylitol, were also discussed.

The September 1989issue celebrated the
50th anniversary ofIFT. It featured articles
on 1FT'shistory and the past and future of
all aspects offood science and technology.

1990-96

Passage of the Nutrition Labeling and
Education Act of 1990 permitted specified
health label claims for foods, and provided
a way to request that new claims be ap­
proved. NLEA revolutionized the foodlabel,
listing components in a way that brought
attention to components that would have
not been noticeable on the old label. FDA
and USDA issued final regulations on nu­
trition labeling in November 1990. These
regulations became one of the most dis­
cussed topics in Food Technology.

Sensory evaluation continued to be im­
portant. As new products multiplied like
rabbits and often failed, information about
how good a product was and how well it
would be accepted became intensely impor­
tant. Four of the most cited articles in Food

Technology were on sensory evaluation.
Fats continued to be a major topic of dis­

cussion: articles covered medium-chain
triglycerides, fat free, low fat, new fat sub­
stitutes, clearance of olestra for salty
snacks, development of protein and carbo­
hydrate combinations for fat replacement,
and use ofwater activity to predict shelflife

oflow- or no-fat products. These weren't all
that new, of course-work on fat metabo­
lism had been well in place during the ear­
ly '80s. But by the late '80s and early '90s, it
was standing-room-only on the low-fat food
shelves.

As it became possible to measure molec­
ular weight ranges of carbohydrates more
easily, the relationship between the various
carbohydrate products and their function
couldbe more easily understood. Use of car­
bohydrates as flavor protectors, as cryopro­
tectants, as ingredients in baked foods,and
as components of extruded products was
written about in March 1991. Small carbo­
hydrates, particularly sucrose, continued to
fascinate food scientists and the public. A
symposium in January 1993 was dedicated
to uses of sucrose and its properties in foods
and health.

Food Technology published the second
special workshop report, "America's Food
Research Needs: Into the 21st Century," in
March 1993, discussing the needs for re­
search in food safety, diet and nutrition,
biotechnology,engineering, processing, and
packaging, and for developing better infor­
mation about the molecular basis of food
functionality.

Foods with health benefits were debated
during the '90s, particularly after passage
of the Dietary Supplement Health and Ed­
ucation Act, which changed the relation­
ship between foodadditives, GRASingredi­
ents, and supplements.

A variety ofnew processes were advanced
during the early '90s-pulsed light, ohmic
heating, uItra-high-temperature pasteur­
ization, particulate aseptic packaging, and
hydrostatic processing. A May 1994 article
continued to show the safety and benefits of
irradiation, as well as changes in consumer
attitudes toward the process.

Downsizing continued to plague major
players in the industrial sector of the food
system, and mergers among companies and
the economic consequences of debt load
changed the employment picture. Interna­
tional harmonization of regulations was
discussed on a regular basis.

A major feature ofthe mid-'90s has been
the change from inspecting production to
avoid shipping off-quality foods, to use of
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the Hazard Analysis Critical Control Point
approach for producing only good quality.
FDA issued its mandatory RACCP rules for
seafood production in December 1995, and
USDA issued its pathogen reduction!
RACCP rules for meat and poultry prod­
ucts in July 1996.

The Future
Food Technology has covered major ad­

vances in foodscience and technology and
served as a source of information and a fo­
rum for discussion of important issues and
trends. It remains the voice oHood science
for the food system. In the years ahead,

Food Technology, with a new look,will pro­
vide more information on developments,
trends, and cutting-edge research that will
further advance foodscience and technolo­
gy and help foodscientists and related per­
sonnel in their careers.
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Food Technology's Most-Cited Papers
The most-cited-and therefore most influential-papers that have been published in Food Technology were

identified by citation analysis provided by the Institute for Scientific Information. Philadelphia, Po. The Institute's
Science Citation Index scans 4,000 peer-reviewed, internationally influential journals in the sciences and each year
indexes 1million papers containing 14 million citations (references). Counting the number of times a particular paper
was cited by other papers provides a ranking of the most significant or influential papers in a particular journal or field.
The table below liststhe 13 papers published in Food Technology that were cited the most in all the journals indexed
up to 1992; data were not readily available for 1992-96 but are unlikely to change the listing.

Vol. (Issue):
Page (Year)
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Rank Title
2-Thiobarbituric Acid Method for the
Measurement of Rancidity in Fishery Products.
II, The Quantitative Determination of Malonaldehyde

2 Comminuted Meat Emulsions-The Capacity of
Meats for Emulsifying Fat

3 Hedonic Scale Method of Measuring Food Preference
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