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1981-1982 OFFICERS

President: Sherman S. Lin

President-Elect: Anthony H. Chen

Secretary & Treasurer: Peter J. Wan

Committee Chairman: Fund Raising Committee: Sherman S. Lin

Consultory Committee: Anthony H. Chen
Education Committee: William T. H. Chang
Employment Committee: Robert T. I. Ma
Annual Meeting Committee: Santa H. Lin
_Publication Committee: Peter J. Wan

Mailing Address: Anderson Clayton Foods
3333 N. Central Expressway

Richardson, Texas 75080
Telephone: (214) 231-612]

For membership application and other information, please contact one
of the above members.
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WHAT IS FLAVOR

Most of us have faced flavor problems at one time or another in our professional
career. A few of us are actually making a career out of doing flavor research.
After 2 years post doctoral and 9 years industrial research on flavor, I have
realized how complicated a flavor problem could be. However, I have also
learned something about flavor and am willing to share my personal experience
with our members with the hope that this short essay may shed some insight

and help you diagnose your own particular flavor problems. As the old saying
goes, "a problem well defined is a problem half solved".

Flavor of a food in Chinese terms is how a food tastes - good or bad. It
consists of two essential characteristics - aroma and taste, but it is also
influenced by other factors, i.e., color, texture, consistency, sound and
custom. The aroma and taste are caused by organic and/or inorganic compounds.
The aroma is contributed by volatile organic compounds, and the taste by non-
volatile organic and inorganic compounds. In the flavor of a food, both the
aroma and taste are very important. A very common misconception about flavor
is flavor is just the aroma and the taste is neglected. For example, MSG and
nucleotides are called flavor enhancers, but to me they are actually part of
the flavor.

There are several different kinds of flavor problems faced by Food Technologists.
It is important to recognize the nature of the flavor problem before a research
project is planned. The flavor problem in food processing can be briefly
described as follows:

1. Flavor in Natural State.

Fruits, fruit juice, milk are the prime examples. In processing these
products, the common problem is that the desirable natural flavor will be
partially lost and a cooked flavor will be developed. Fruits are also

a good example for the importance of both aroma and taste. A good tasting
pineapple should not only have good aroma, but also good juiciness, sweetness,
and proper sourness. Canned pineapple is usually made of low grade fruit

and syrup is added to counter the sour taste of the fruit.

2. Flavor Developed During Processing.

Processed meats and vegetables, fried foods (fish, chicken, chips), baked
goods (bread, cookies, etc.), roasted nuts (coffee, peanuts, etc.) are

prime examples. The raw material and finished product taste very different.
The raw material contains specific flavor precursors which will produce
specific flavor during processing. The quality of raw material and processing
conditions become the determining factor on the flavor quality of finished
product.

To solve flavor problems of this nature, one must study the mechanism of
flavor formation, raw materials, and processing conditions. The most
lTikeable solutions to this kind of flavor problem are derived from
controlling raw material such as conditioning potatoes prior to potato chip
frying and processing conditions such as time and temperature.
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3. Flavor Removed During Processing.

This phenomena produces both desirable and undesirable results. It is
undesirable when the essential flavor components are removed or changed
but it is desirable when the off flavor of raw material is removed. The
most notorious example for the latter case is the deodorization of fats
and oils and the flavor purification of soy isolate.

4. Flavor Developed During Fermentation.

Cheese, yogurt, soy sauce, beer, wine, etc. are the prime examples. The
starting material and finished products have totally different flavors.

In these products, both the volatile aroma and non-volatile taste are

very important. One cannot just concentrate on one property and neglect
the other. Flavor of these products is developed during fermentation.

The substrate, bacterial strain, fermentation temperature, time and post
fermentation treatment all paly an important role on the flavor of finished
products. To produce a better and consistent product requires a thorough
understanding of flavor formation mechanism.

5. Flavor Developed During Storage.

This is usually a troublesome phenomena. It determines the shelf 1ife of

the food product. Most of the cases are dealt with off flavor formation,
which can be caused by microorganism spoilage, 1ipid oxidation, or browning
reaction. Bacteriacides or antioxidants are commonly used as preservatives.
Packaging materials with oxygen barrier properties are selected for packaging.
Vacuum pack or inert gas flushing are practiced in keeping oxygen from
contact with food 1ipid.

6. Flavor Added to Processed or Fabricated Foods.

In the case of processed foods, natural and/or artificial flavors are added.
Natural flavor could be concentrated extract of food or spices. This subject
could be covered with volumes of books. In the case of fabricated foods

such as imitation meats, cheeses, butters (margarines), etc., natural and
artificial flavors are added to imitate the flavor of target product. In
nther types of fabricated foods such as mayonnaise, salad dressing, etc.,
natural and artificial flavors are added to make the product taste good.

The objective here is not necessarily to imitate any known generic food
unless the target product is a competitive product.

The above discussion briefly deals with the nature of different flavor problems.
A correct diagnosis of the problem is essential to deriving a correct answer
and/or effective solution. In dealing with aroma problems, common approach is
to isolate the aromatic material and identify it. Great precautions should be
paid to the isolation step. The isolation should be conducted in a condition

as mild as possible to avoid artifact formation. In the meantime, the sample
should be representative of the actual volatile composition. Identifying the
volatile composition is the first step not the end of flavor research. The key
to the success is how to use the information to derive an answer and/or solution
to the problem.
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Another area of interest which often causes mysterious conception is the
formulation of artificial flavors. The conventional approach is an
artistical fashion but it can actually be done scientifically by the
application of analytical instrument. The method has been successfully
practiced in our Company. Because of its proprietary nature, it will not be
discussed in this essay. Instrumentations most frequently used in aroma
study are GC and GC/MS.

The non-volatile taste of food is a more complicated and difficult problem to
deal with. This area may also include flavor precursor. GC and GC/MS have
great limitations in this kind of research. Column and paper chromatography,
HPLC, electrophoresis and other wet chemical methods are useful. The
significance of non-volatile flavor is gradually being recognized and there
is increasing interest and research done in this area. My personal opinion
is the future flavor research on non-volatile will be exceeding or at least
equal to the work on volatile.

The last, but not the least important concept about flavor is the theory of
balance. A good flavor is like a piece of good symphony, which is composed

of different notes at different volumes. It is very important that both the
notes and volumes are correct. Even if the notes are right but the volumes

of some notes are wrong, it will not be detectable when it is too low and will
become an off note when it is too high. Another potential misconception is key
components. Some food flavor has key component, such as benzaldehyde of almond
extract and 2-methoxy-3-isobutyl pyrazine of green bell pepper, but a lot of
food flavors are hard to pinpoint their key component. The one with key
component is like a piano or violin concerto. The key is 1ike the piano or
violin, but other notes are also needed, just 1ike a symphony orchestra is
needed to play the concerto. 2-methoxy-3-isobutyl pyrazine can impart a green
bell pepper note but a better flavor can be formulated when other components

are properly blended into the formula. The flavor without identifiable key
component is like a symphony. Every instrument plays a part but every instrument
has to play the right note at the right volume. This balance theory does not
only apply to the formulation of an artificial flavor, but also to the flavoring
of a finished product. For example in formulating salad dressing, it requires
proper combination of vinegar, MSG and salt. If vinegar is too much, the product
will taste too tart; too much salt, too salty. If not enough of these ingredients,
the product will taste too weak.

The discussions and statements in this short essay are the extract of my personal
experience about flavor. They may or may not make any sense to you, but I hope
it can at least help you to look at your own flavor problem in a more productive
manner. In the future issues, we may discuss the specific area in a greater
detail.

By: Sherman S. Lin
Anderson Clayton Foods
December 8, 1981



PROCESS DEVELOPMENT

By: Tony Chen

Process development serves a vital function in the industry. When process
development is properly done, it will allow companies to transform innovative
inventions into profits. In the chemical process industry, process development
enjoys a very prestigious position. However, the food industry seems to either
underplay or neglect the importance of this discipline.

Process development is not to make a bigger batch in the pilot plant as some

of the food scientists and technologists conceived. Process development is a
bridge between the successfully demonstrated product at the bench level to the
profit making, efficiently run process at the production scale. Many promising
inventions never got to the commercial stage because of improper development of
the process.

The person who develops processes is called a process developer. Typically,

a process developer is a chemical engineer because of the nature of his
training. "Process developer" is analogous to an architect. An architect
transforms a concept of a shelter into an attractive-looking functional home.

A process developer, on the same token, transforms a novel idea into a feasible
and economical process.

A typical procedure for process development is shown in Figure 1. Basically,
five steps are involved. After a prototype or idea is born, a literature

study and inter-group discussion should be exercised in order to avoid the
possible embarrassment of "re-inventing the wheel". The second step which is
process study, is the most critical step. Process has to be understood and unit
operation has to be tested, optimized and scaled-up.

Following the process study, a process flowsheet can be easily generated. A
process flowsheet is nothing but a summary of the optimized process which should
include stream composition, material balance and energy balance. Once the process
flowsheet is available, a process package can be developed. A process package
should provide information such as: what is this process all about; what it
contains as far as the material is concerned; and what are the criteria of the
process.

The last, but not least, item for process development is for the developer to
assist in detailed engineering of the process design or plant design and start-up.
The start-up of a process is a real "pain in the rear". This writer had a painful
experience working 24 hours straight on the start-up of a process which was
originally thought to be a perfectly developed process.

As can be seen by now, developing a process involves many areas of expertise.

A good process developer should be an efficient manager who can foresee problems,
recognize talent and delegate authority. Process development is not a self-
improvement exercise; therefore, do not try to learn everything by yourself.

The consequence can be very expensive.
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STEPS FOR PROCESS DEVELOPMENT

Prototype or idea from
Product Development or
Exploratory Research

W

Preliminary Evaluation

- Literature search: internal reports
patents
general literature

- Inter-Group Consultation:
Chemist, Food Scientist
& Microbiologist, Physicist

VY

Process Study

- Process identification: parameters &
responses

Data on physical & chemical properties

Experimental design of pilot process

Optimization of responses

Mathematical modeling

Scale-up

/

Process Flowsheet

- Stream Composition
- Material Balance
- Energy Balance

\4

Process Package

- Process Description

- Process Flowsheet

- Guidelines: Materials of
construction
Equipment selection
Process control

/

Assist in detailed engineering
and start-up

FIGURE 1
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PROFESSIONAL NEWS

The Newsletter is yours. Any worthwhile information or news should be sent to
the attention of the President, Sherman S. Lin or the Secretary, Peter J. Wan
as early as possible. The address is:

Anderson Clayton Foods
3333 N. Central Expressway
Richardson, Texas 75080
Telephone: (214) 231-6121

1. Dr. W. H. Chang ( 3k % gE #% 3L )  of the Graduate Institute of Food
Science and Technology, National Taiwan University Taipei, Taiwan, Republic
of China, asked the members of ACFSTA to respond to a faculty position.

Area of Discipline: Food Processing and/or
Food Engineering

Qualification: Ph.D. or M.S. with more than five
years experience

Date: Either February or September, 1982

Duration: Permanent or Short Term

Salary: Please contact Prof. W. H. Chang
directly

2. Dr. Tony Chen of Anderson Clayton Foods has recently been promoted to the
Director of New Technology Department. This is a position only next to the
Vice President of the Research Center.

3. CACA (Chinese American Chemical Association) has established an active dialogue
with ACFSTA. CACA will form a Food Preservation Technology Team and has
invited several of our members to serve the team.

4, Mr._Lee, %hiu, MOEA, ROC a1§o\sent to Dr. Sherman gin a copy of report
entitled: é‘;‘? /iféﬁ &'.%ﬁﬁ t;,/ﬁ EL '#E 2 Y578 3#?32 ‘I{' H‘iéﬁ%"

Any member interested in getting a copy should write to Dr. S. Lin, 3333 N.
Central Expressway, Richardson, Texas 75080.

5. Advisory Committee to Taiwan's Food Industry held its second meeting in
November 1981 in New Brunswick, New Jersey. Our President, Sherman Lin,
was invited and attended the meeting. Suggestion was made to improve and
strengthen the relationship between the Advisory Committee and ACFSTA.
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REMINDER FOR 1981-1982 MEMBERSHIP DUES
From Your Treasurer

Since the Tast issue of the Newsletter (October, 1981), I have received forty-one
membership dues plus one new corporate member. Their names are listed below.

If you have sent your dues, yet your name is not among the list, please remind
me. For those who have not paid their dues, I am attaching the same membership
dues invoice. Your return check serves as the receipt. Should a formal receipt
be desired, please inform me.

I hope you will send in your membership dues at your earliest convenience and
thank you for your support.

Student Members

Wei, Tsao-Ming Lee, Jen-Perng
Woo, Alexander H.Y. Huang, Maylee
Chen, I-Tsuen Chang, Shone

Hsu, Shun-Yao Mai, Jim-Bin

Sheu, Ming-dJen Chiang, Been-Huang
Wu, Fu-Yu Jwuang, Wenli J.

Yeh, Sing-Wood

Professional Members

Huang, Willian Tao, Kak Yuen
Hsieh, Dean Shui-Tien *Lin, Santa
Chen, Tsun-Chieh Lee, Yanien
Keo, Joseph D. Chen, Tony
*Chung, Cecil S. Wu, Hsien Chih
*Wan, Peter J. Nip, W. K.
Huang, An Shun Hsieh, An-Li
Chen, Tung Shan H§u, Wen-Pin
Wang, Y. David *Lin, Sherman
Hu, Kwoh H. Yao, Y. C.
*Yiu, Ann Choy Wu, Victor
Peng, Ing C. *Cheng, Hsiung
Liao, Fu Tarng Wu, Jiann-Jiu
Lee, Ken N. *Lin, Yi-Do
Shian, Shi-Yen Lin, Paul M.
**¥ang, 4. H.
*Supportinﬂ Member
**Honorary Member

Corporate Members

Great Wall Enterprise Co., Ltd.
Jadine Food Products, Inc.
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