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Introduction

There is a saying that "the more things change, the more they stay the same." There is also the
adage in scientific circles that things are re-invented about every twenty years. In actuality,
topics are revisited about every fifteen to twenty years because technology improves and new
inventions create new opportunities within the old paradigms. But these research topics are
revisited because they continue to be issues, problems or challenges, and there is hope that a new
process may improve the situation, lessen the cost, or make a better product. One needs only to
think of color in sugar manufacture, a perennial research topic.

In the last fifty years, we have seen mind-boggling advances in some fields - communication,
medicine, analytical methodology, molecular biology, genomics. These could be considered
“First Level” advances. In other fields, such as transportation, agriculture, food chemistry and
textile sciences, we have not had such huge advances, but rather, have seen incremental changes
and improvements, which have resulted in better products, more efficient production and
economies of scale. These could be considered “Second Level” advances.

As with the production of almost all foodstuffs, the manufacture of sugar, both cane and beet,
falls into the second category, where we have seen the steady advance of knowledge applied to
new processes and products over many years. But the sugar industry, like so many industries, is
at a crossroads today, looking to expand its portfolio to remain successful and profitable.

Recurring Themes — a Look to the Past

Why look to the past? It is always a good idea to see where we have been — it helps us discern
trends, which then may suggest new ideas. Using the idea that the past is prologue to the future,
the SPRI Proceedings were used as an indicator of what topics were of interest in sugar research.
Published SPRI Proceedings cover the period of 1964 to 2006. Prior to 1981, SPRI was called
the Cane Sugar Refining Research Project. Prior to that (and these proceedings are not covered
in this discussion) it was called the Bone Char Research Project. '

The number of pages in SPRI proceedings has increased from less than 100 in 1964 to
approaching 600 (Figure 1). The numbers of papers has similarly increased, from 10 in 1964 to
approaching 50, this increase being made possible by the introduction of posters, which are
treated as publications (Figure 2). Thus, much more information is being disseminated now than
before, and often with fewer people at the bench, a productivity increase made possible by
computers, collaborative projects and better instrumentation.
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Figure 1. Pages in SPRI Proceedings. Figure 2. Papers in SPRI Proceedings.

So here we have illustrated two important trends: An increase in information and a broadening of
the mission. SPRI, with its collaboration between industry and government (USDA) has been
afforded the flexibility to change and expand its mission with time, and this is reflected in the
Proceedings.

Innovation, Quality and Analysis

There were a total of 514 papers in the SPRI Proceedings between 1964-2006, of which 419
could be easily categorized into ten research topics, shown in Table 1.

Table 1. Top ten research topics in SPRI Proceedings, 1964-2006

CATEGORY # Y%

New Processes / New Products 91 21.7
Analytical 84 20.0
Quality (general) 69 16
Color 56 13.4
Polysaccharides (including dextran) 48 11.5
Minor Constituents 29 6.9
Biotech, Energy, Environment 16 3.8
Sensory 12 2.9
Microbial issues 11 2.6
Acid Beverage Floc 3 0.7




It is evident that the Proceedings have reflected the interest of the sugar research community in
innovation, since the largest category was new processes and new products. Figure 3 shows how
the interest in new processes and products has escalated.
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Figure 3. Increase in number of papers on new processes and products.

If topics associated with quality are bundled with general quality papers — color, polysaccharides,
sensory, microbial, minor constituents and floc — then quality becomes the largest, comprising
54.4% of the papers. Within sugar product quality, the two most important categories are Color
and Polysaccharides. Figure 4 shows that there has been continued, steady interest in sugar
color, while interest in polysaccharides peaked in the 1980s with the advent of dextran problems
(Figure 4), and with continued, steady interest subsequently.
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Figure 4. Papers on Color in SPRI Proceedings.  Figure 5. Papers on Polysaccharides in
SPRI Proceedings.

It thus becomes evident that the sugar industry is vitally concerned with both innovation and
quality. Admittedly, the category of New Processes/New Products is very broad, and, of course
some of the new processes are not so new anymore. In the 1960s, there were many papers about



ion exchange; later, interest shifted to membranes and nanofiltration; to using organisms or
enzymes in processing; to mixing bone char and carbon, to new ways to control color, including
ozone and hydrogen peroxide. Some processes fulfilled their promise (ion exchange) while
others did not, such as mixing bone char and carbon, now a dead issue; and membranes, although
this topic is not closed yet.

It is interesting to also track the rise of analytical methods followed by their acceptance into
routine use in the research laboratory: gas chromatography, gel permeation chromatography, gel
electrophoreseis, HPLC, ion chromatography, mass spectrometry, near infrared reflectance
(NIR), and high wavelength polarimetry have all had a place in sugar processing research. The
first papers explained in some detail the operation and theory behind the wonderful new
analytical technique, while subsequent papers described results using the technique, or its entry
into the pantheon of research tools. Under the leadership of Margaret Clarke in the 1980s and
1990s, many developments in HPLC analysis and NIR analysis in the sugar industry took place.
Both of these techniques are now in routine use.

In summary, the major research interests in the sugar industry up to now have been (1)
innovation in the form of new products and processes; (2) quality and (3) the analytical
methodology to accomplish the goals.

The more things change ...

A look back at much older literature reveals titles that sound relevant to today: Comparative
Value of Germicides, by W.L. Owen (1915)"; Coloring Matter of Cane Juice, by M.L. Schneller
(1916)?, Deterioration of Cane Sugars in Storage, by W.L. Owen (1918)*; Keeping Quality of
Cane Sugar, by L. Kopeloff (1920)*, Utilization of Sucrose, by L. Wiggens (1950)°; Sugar
Derivatives, by H. Bode (1949)%; Utlilization of Sugar Cane Bagasse, by C. West (1952)’; The
Color Problem in Sucrose Manufacture, by F.W. Zerban (1947)%.

Today, we are still interested in color, biocides, byproducts/new products, and deterioration in
storage. Although there exists a vast store of information about each of these topics, there is
always the goal to do it better, faster, more economically. The challenges remain and the
solutions are good but the final solution has not yet been found.

Concepts that Contribute to Successful Research

A number of concepts or constructs contribute to successful research. In looking over the list, it
is immediately obvious that research is not conducted in a vacuum — it builds on previous work
and it depends on the input of many. Below is a list of some of these concepts:

Innovation

Serendipity and Synergy

Small Projects /Small Targeted Projects
Cross-disciplinary Opportunities
Long-term Collaborations

Support



Innovation

The word innovation is used so much these days that it is in danger of becoming a cliche. The
September 22, 2008, issue of Business Week was devoted to innovation under the title, “Can
American Invent Its Way Back?” They asked if 2009 will be the year of “Innovation Economics”
and discussed how smart ideas can turn into jobs and growth.

The article described four models of innovation, and showed the average revenue growth for
companies in each model:

Innovative processes — 1.6% average revenue growth

Innovative products — 2.1%

Innovative customer experience — 5.1%

Innovative business models — 7.1%

According to the article, innovative management teams are one step ahead of the competition
and think strategically about the next thing. An example is the wave of resource and regulatory
issues that appeared on the horizon several years ago. Companies that acted on this proactively
have reaped great benefits (Wal-Mart, Staples, Du Pont, Google). This requires skill at spotting
trends and predicting what will be important in the short to medium term.

These figures show that the sugar industry may expect to reap some benefit from coming up with
innovative processes and products, but it is fairly small. An innovative business model, on the
other hand, has more promise. This is seen in some of the sugar companies who have expanded
into other areas, such as ingredients and customer support via new applications.

Serendipity and Synergy.

Serendipity is being in the right place at the right time — there is an element of luck involved, but
it is also important to be able to recognize the opportunity. Synergy is closely related — it is
something unexpected or seemingly insignificant in an experiment that provides insight or new
ideas in another area of research. The researcher must be open to recognizing these
opportunities, and it emphasizes the importance of observational skills and of the ability to make
connections among seemingly unrelated events or observations.

One should not discount the importance of serendipity and synergy. Opportunities present all the
time, but it must be possible to recognize and exploit opportunities. I am sure we have seen
examples of lost opportunities. Again, it is up to the organization or scientists to be open to it.
Synergy arises through cross disciplinary activities. SPRI has benefitted tremendously by the
serendipity and synergy of being co-located at a national USDA laboratory with access to other
scientists and equipment that SPRI itself could not afford to purchase.

Small Projects/Small Targeted Projects.

There are small projects and there are BIG PROJECTS, and both have their place. A small
project is one developed for a specific purpose, which does not use a lot of resources. One should
never discount the importance of small, targeted projects. It is amazing how much can be learned
from these. A characteristic of small, targeted projects is that one finding leads to another and
another, contributing a great deal to the store of knowledge. It may eventually turn into a big
project.






