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Introduction 
The topic of this paper is one of long-standing interest to 

the meat industry and members of the American Meat Sci- 
ence Association. It appears that more than at any time in the 
past few decades a variety of forces are coming together 
which will result in some meaningful changes. These 
changes will impact the producer, processor and consumer, 
as well as research and education programs. Examples of 
these forces or changes include the following: 

Consumer demand for “lite” foods 
An era of increasing emphasis on preventive 
health care in which diet is a critical factor 
Introduction of “branded beef” and other 
closely trimmed or lower calorie meat items 
(See paper in this proceedings by H.W. 
Meischen) 
Cooperative efforts by producers, retailers 
and public health groups on meat and health 
issues (See paper in this proceedings by Re- 
becca M. Mullis on the Minnesota Heart 
Health Program) 
New technologies for minimizing the deposi- 
tion of fat in animals or reducing its 
incorporation into manufactured products 
(See the numerous papers in this proceed- 
ings related to this topic) 
Continued advances in understanding the re- 
lationship between dietary fat, human health 
and quality of life (See papers by Campion, 
Martin and Bonanome in this proceedings) 

As one whose scientific career has primarily focused on 
the interface between animal product composition and hu- 
man health concerns, I view these changes as extremely 
positive for the consumer and the meat industry. Although no 
longer involved in research on fat deposition and composition 
in animals, my personal interest in the topic continues be- 
cause of the need to control my own body weight! This 
concern is shared by many Americans. Among meat scien- 
tists and growth biologists, this would be thought of as a 
concern about “increasing maturity,” and among scientists 
working on obesity, it would be viewed as a concern about an 
upward adjustment in the “set point” for body weight! 
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Following is a discussion of some general dietary and 
health issues that relate to meat products, and finally some 
comments related to future needs and opportunities associ- 
ated with the meat industry. 

General Dietary and Health Issues 
The primary orientation of this section will be toward the 

consumer and how meat products relate to some broad 
concerns. During the last few years, many organizations or 
agencies have established guidelines for a number of nutri- 
ents, including calories and fat. Table 1 summarizes the 1985 
guidelines of USDA/DHHS and the 1986 guidelines for the 
American Heart Association. As a consumer, I really do not 
find the USDNDHHS for fats to be helpful because they are 
too general. In contrast, those from the AHA are very specif- 
ic, and even if one does not agree with them, there is a 
specific target recommendation. 

Table 2 provides a summary of trends in the average U.S. 
diet between 1977178 and 1985. Among US.  adults, 28% or 
34 million are classified as obese. Even though obesity is not 
normally the direct cause of death, it is associated with an 
increased incidence of many health problems and a de- 
crease in the quality of life. For example, each year about one 
million Americans die of coronary vascular disease, which is 
about twice as many as die from cancer. As such, there is a 
need for concern about human obesity and the direct role of 
dietary calories in its development. For many of these individ- 
uals, obesity develops with advancing age as caloric intake 
and expenditure become unbalanced. When one realizes 
that an extra slice of buttered bread (about 100 calories) per 
day over the calories expended per day results in about 10 
pounds of weight gain per year, it helps to emphasize how 
fine the control is set for one who maintains a constant body 
weight for many years. 

Table 2 also provides data to indicate that the average 
U S .  diet changed significantly between 1977178 and 1985. 
The decreases in percent of calories from fat and saturated 

Table 1. National Dietary Guidelines. 

Nutrient USDAIDHHS A HA 
(1  985) (1 986) 

Caloric Intake to maintain ideal weight 
fats: O h  calories avoid too much d o %  

saturated fatty acids avoid too much < 1 0% 
cholesterol avoid too much 5300 mgiday 
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Table 2. Trends in U.S. Diet 
~~~ ~~ ~ 

Calories 

o/o calories 
from fat 

28% of U S .  adult population are obese 
(34,000,000 individuals) 

adults: 41 O/&-+36% from 1977/78 - 1985 
12% of women met 530% level in 1985 

children: 38%/’34% from 1977178 - 1985 
15% of children met 530% level 
in 1985 

Yo calories from 65% of women and children met 5 10% 
saturated fatty level in 1985 
acids 
Cholesterol 48% of U.S. population met 5 300 mg/ 

day in 1977178. 62% of women and 
77% of children met level in 1985. 
Mean intakes averaged 250 mglday 
for children, 300 mg/day for women, 
and 440 mglday for men. 

fatty acids, and the relatively high percentages of women and 
children who achieved the AHA guidelines of 300 mglday of 
cholesterol indicate that many American consumers are tak- 
ing action on these health-related issues. Although not 
shown in Table 2, it is also significant that between 1977178 
and 1985, the percentage of women consuming 40% or more 
of their calories from fat dropped from 58% to 35%. This is a 
further indication that many U.S. women have become in- 
creasingly conscious of reducing calories from fat. Unfortu- 
nately, many of those who are unaware of the options avail- 
able in red meat products have dropped or greatly restricted 
their intake of red meat products. Thus, this is definitely not a 
time in the consumer market for meat products to have an 
image that is closely linked with fat and calories. 

Figure 1 provides a summary of the percentage of fats 
and essential nutrients in the U.S. food supply that are 
provided by red meat and all animal products. Somewhat in 
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contrast to the frequent consumer perception that red meat 
products are the major source of cholesterol and calorie- 
laden products, only 26% of the cholesterol and 16 Ol0 of the 
calories in the US.  food supply are derived from red meat 
products. Furthermore, the good news is that all animal 
products contribute 30% to 98% of the 12 listed essential 
nutrients to the US. food supply. Other than calcium and 
magnesium, red meat contributes 13% to 52% of 10 of these 
essential nutrients. This is a positive aspect that is not as 
widely appreciated by many consumers and health profes- 
sionals as it should be. 

Table 3 provides examples of changes in a breakfast, 
lunch and dinner menu that significantly decreases calories, 
total fat, saturated fatty acids and cholesterol, while maintain- 
ing the same intake of iron, an essential nutrient present in 
meat whose intake is frequently below the RDA. Even though 
these menu changes seem rather slight, they illustrate that 
small changes in dietary selection can change calories, fat 
and saturated fatty acids by 12% to 31%. Over a period of 
weeks and years, such changes would be expected to have 
significant effects on weight control and other dietary-related 
health issues. For example, the 12.5% or about 200 calorie 
reduction per day that is illustrated in Table 3 would amount 
to about 20 pounds of body weight in fat over a period of one 
year if these calories were not expended. I am indebted to 
Barbara Luke from the Board of Agriculture of the National 
Research Council for the information in Table 3. 

Perspectives on Future Needs 
and Opportunities 

The following comments represent my personal views. 
They result from perspectives developed through my associ- 
ation with the meat industry, consumers, health-related 
professionals and most recently, the National Research 
Council Committee on “Technological Options to Improve the 
Nutritional Attributes of Animal Products.” 

Changing Consumer 

The history of agriculture in the U.S. has been depicted as 
a series of eras where there was initially intense use of labor 
that was increasingly replaced by mechanical, chemical, or 
biological inputs. This is illustrative of the changing work- 
place and the general need for fewer calories by many 
people in the United States. In a sense, we have gone from a 
society concerned about how to get enough calories to one 
of how to be selective in avoiding excess calories that lead to 
weight gain and obesity. Thus, as previously indicated, many 
US. consumers have become very conscious of fat and 
calories. 

However, in addition to calories there is a need to consider 
consumer needs in relation to convenience, portion size, 
ethnic foods and snack foods. There is an increase in the 
number of single or two-person households, working parents, 
“grazing” in contrast to eating meals, and a changing ethnic 
distribution. In addition, there is a rather broad acceptance of 
many ethnic foods which, coupled with these other changes, 
may provide new opportunities that have not been fully 
addressed by the meat industry. Consumer options related to 
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Table 3. Examples of Small Menu Changes on Fat, Calorie and Cholesterol Levels. 

1 65% saturated 
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Breakfast 

Lunch 

Dinner 

Calories 

Traditional 
Fresh grapefruit 
Bagel with butter 
Ham slices 

Coffee 

Tra ditional 
Fried chicken 
(Dark meat, batter- 
dipped, with skin) 
Biscuits 
Sliced tomatoes 
Iced tea 

Traditional 
Chuck blade, 
Choice grade 
Steamed broccoli 
Rice 
Fresh strawberries 

Traditional 
1568 

Protein, gm 98.5 gm 
Total fat, gm 65.6 gm 
Saturated fatty 
acids, gm 22.4 gm 
Cholesterol, mg 276 mg 
Iron, mg 14.4 mg 

product variety are also necessary to address market seg- 
mentation related to age, working or non-working, ethnic and 
health-oriented needs. Thus, it seems timely for a new cre- 
ative offense in the red meat industry that is conceived in 
nutrition with the multiple needs of the consumer in mind. 

American Diet 

More precise information is needed on what Americans 
are eating in contrast to what is disappearing. The relative 
ease of getting disappearance data does not negate the 
great need for health professionals and industry to know 
more about what is being consumed. This is especially true 
as one begins to evaluate the needs or problems associated 
with different groups of people as related to age, sex, ethnic 
origin, region of U.S., etc. Obtaining accurate and meaningful 
data is very complex and costly, but will become increasingly 
important in an era when there is more concern about diet 
and health-related issues. It is important to remember that 
only what is eaten can be nutritious. As we all know, using 
carcass weights to depict meat consumption is extremely 
misleading, not only in comparison to other food groups, but 
even across different species of meat animals. The work of 
Dr. Burdette Breidenstein in the National Live Stock and Meat 
Board has been very helpful in highlighting this serious 
deficiency for red meat “consumption” values. 

Modified 
Fresh grapefruit 
Bagel with butter 
Ham slices, extra 

lean 
Coffee 

Modified 
Roasted chicken 
(Light meat, no 
skin) 
Biscuits 
Sliced tomatoes 
Iced tea 

Modified 
Chuck arm, Good 
grade 
Steamed broccoli 
Rice 
Fresh strawberries 

Modified 
1371 
120 gm 
45.4 gm 

16.3 gm 
256 mg 

Difference 
.1 13% saturated 

i 13% total fat 
.1 7% calories 

fatty acids 

Difference 
4 12.5% 
.1 3.6% 
4 30.8% 

5 27.2% 
3. 7.25% 

14.2 mg same 

Needed Interfaces 
There is a need in this information era for closer interac- 

tion and communication among professionals associated 
with production agriculture, food processing and retailing and 
health care delivery. This certainly applies to research and 
education programs. Not only do doctors need to be much 
more knowledgeable and involved in nutrition, but producers 
and processors need to be more cognizant and concerned 
about the impact of their products on human health. With 
increasing emphasis on lifestyle and preventive health care, 
the premium on up-to-date and accurate information should 
increase in all areas. Since production and processing prac- 
tices influence the nature of food products and their nutrition- 
al value, the nature of these products must increasingly 
reflect the consumer and health-related needs. For example, 
what can be done to create more tasty and nutritious snack 
foods? What could be the role of meat-based items in this 
regard? Perhaps there is inadequate market demand for 
such products, but I suspect this is not the case. 

Body and Product Composition 
The major focus for determining composition should be 

directed toward fat because of its importance to calories in 
products, the cost of production in relation to market value, 
importance to meat palatability and in assessing real market 
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value. Although some significant advances have been made 
in determining the composition of meat products, there is a 
need to more rapidly and accurately assess the composition 
of animals and their carcasses. This effort will require the 
input of multidisciplinary teams with some significant finan- 
cial support. In addition, many people would probably pay a 
small fee to know and be able to conveniently follow changes 
in their own body composition. Thus, the right technology 
would be very useful to the livestock and meat industry and 
would also be of direct and indirect benefit to consumers. 
Other technologies related to controlling the deposition of fat 
in meat animals and marketing trimmer products are espe- 
cially encouraging and should have a significant impact in 
decreasing the production of fat in meat animals. However, 
without accurate, rapid and low-cost ways of assessing the 
quantity of fat, the full impact of technologies that limit fat 
deposition may not be realized because of inappropriate 
market signals to the producer. The red meat industry needs 
to increase the price differentials paid to the producer for lean 
of acceptable quality in comparison to fat. Working on aver- 
ages in pricing market livestock will become increasingly 
unsatisfactory. 

Regulatory 
As technology advances and market or consumer de- 

mands change, regulations also need to evolve. There is a 
great risk and tendency for regulations or policies to become 
static simply because they are on the books and there is 
inadequate momentum to change them. In my opinion, the 
evolution of the USDA beef grades has been too slow. Since 
the grades were originally designed as a marketing tool to 
relay information to producers, it should not be surprising that 
they are inadequately suited to address both palatability and 
nutritional concerns of consumers. Other examples could 
also be given, but the point is that there is a need for 
regulatory policies to adapt to appropriate new technologies 
and consumer market demands or needs. 

Meat-Related Programs 
Work in meat science is an outstanding example of inter- 

disciplinary individuals and multidisciplinary teams address- 
ing major needs and finding solutions to problems. We 
should hope that this continues and expands. However, on 
reflection, I believe that at times all of us associated with the 
red meat industry have been too defensive about fat, choles- 
terol and saturated fatty acids. Even though we were not 
wrong on a number of issues, we probably missed certain 
opportunities because of a generally defensive posture. For 
example, it seems a little surprising that the red meat industry 
is only now beginning to market the concepts included in 

branded beef when societal changes have suggested this 
need for some time. In this regard, it is too easy for educators 
to go along with industry trends rather than questioning 
certain traditions and practices on behalf of the consumer 
and, ultimately, the industry. The entire meat industry needs 
to work together because there is nothing to be gained in the 
long term by intense species competition based on marginal 
claims of differences in nutritional value. 

Finally, it seems imperative that meat producers and 
processors will need to increase their investments in re- 
search and development activities if the meat industry and 
the products from it are to remain attractive and competitive 
in the mind of the consumer. This increased research funding 
is needed for both applied and fundamental work. The re- 
search needs to start with improving our understanding of the 
basic biology of livestock and the fundamentals of meat 
processing, and extend to the successful marketing of new or 
improved products which have meat or its constituents as a 
component or major part of the product. In this regard, there 
is a need for more open dialogue about research and educa- 
tion programs among industry and public scientists, friends 
and critics concerned with meat products. The appropriate 
role and funding of public and industry scientists in conduct- 
ing the different kinds of research should be more clearly 
defined and agreed upon. Without this expanded research 
and dialogue, the meat industry will not fully capitalize on 
opportunities provided by such scientific advances as the 
tools of biotechnology and the changing needs of the market 
place. The recent initiative in the dairy industry to significant- 
ly increase the funding for public research on dairy products 
is an example of a commitment by a commodity group that 
should be closely examined by the red meat industry in a 
coordinated effort among species. 

Summary 
In conclusion, the meat industry and the consumer needs 

that are being addressed are undergoing some major kinds 
of change. It seems apparent that the U.S. consumer has 
become more calorie conscious while at the same time the 
producers and processors of meat items are providing or 
about to provide some significant new retail product options. 
In addition, there is a need for more interaction among meat 
producers and educators with those concerned with human 
health. Activities such as the Minnesota Heart Health Pro- 
gram outlined in this proceedings are particularly encourag- 
ing and need to be expanded. 

Published as Paper No. 2215 of the miscellaneous jour- 
nal series of the Minnesota Agricultural Experiment Station. 




