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Abstract

Students have an opportunity to participate in a creative engineering / international STEM
project, prepared and facilitated by the authors. They are challenged to create their best tasting,
nutritious fruit juice. In addition, they are asked to provide a catchy name and to design a special
container for their drink. This project is an international collaboration between professors in the
United States and Japan. It is a preliminary investigation and relates to various topics in
education including chemistry and chemical engineering (the fruits, etc. contain various
chemicals with different properties), materials science (students select a specific material such as
glass or plastic for storing their drinks), and creative design (students design attractive containers
for their beverages). In addition, this activity is an exercise in entrepreneurship, because it gives
the participants a chance to invent and name a potential, new product for consumers.

Keywords: Creative education, multisensory approach, STEM, engineering education,
teamwork, fruit juice, entrepreneurship.

Introduction

STEM education focuses on the teaching and learning of science, technology, engineering, and
mathematics, STEM. (Kanematsu & Barry, 2016). This includes all grade levels from pre-school
to post-doctorate positions (Chen, 2009; Gonzalez & Kuenzi, 2012). STEM education, especially
when combined with creativity, is essential for all countries wanting to strengthen their power
and status. World leading countries need a sufficient supply of qualified STEM graduates to
creatively solve challenging problems and compete globally. Therefore, it is important to
introduce students (of all ages) to the STEM components and motivate them to pursue studies in
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these fields. For our purpose, we refer to creativity as the ability to produce original ideas, items,
and services, and to combine existing ones in different ways for new purposes (Kozbelt et al.,
2010). Creativity involves higher levels of thinking (like synthesis and evaluation in Bloom’s
Taxonomy) and is important for all areas of education (Bloom & Krathwohl, 1956; Hicks, 2015).
Each field of study has problems to solve that rely on creative ideas for the possible solutions.
Educators need to assist students in the processes of discovering and developing their creative
potential in order to become the innovative scientists, engineers, and entrepreneurs of the future

(Ward, 2004).

Barry initiated a program (in collaboration with Kanematsu) to promote creativity and
combine it with STEM education at the international level (Barry & Kanematsu, 2006; 2007,
2008; 2010). The Creative Education program includes various teaching methods and activities
for both the real and virtual world (Barry & Smith, 2008; Barry & Kanematsu, 2007; Kanematsu
& Barry, 2011; Barry et al., 2009; Stimulating Interest in Science, 2009; Kanematsu et al., 2014;
Barry et al., 2014; Barry et al.,, 2015; Dharmawansa et al., 2014; Barry et al., 2012) . One of the
teaching methods is called the Multisensory Teaching Approach (Chemical Sensation Project),
which was developed to meet the learning style needs of all students (Barry, 2003; Kanematsu et
al., 2003; Barry et al., 2003; Barry et al.,, 2013). Some learn by seeing, while others learn by
listening, or carrying out hands-on activities. This method requires instructors to incorporate the
use of the senses (examples: seeing, smelling, tasting, and touching) into their science lessons and
engineering design projects. To complement the Multisensory Teaching Approach, the authors
prepared a STEM activity “Beverage Engineers,” which was successfully carried out by students
at Osaka University. Their work is presented and described.

Beverage activity begins

A variety of drinks are consumed each day by people throughout the world. Some, like milk and
orange juice are nutritious, while others such as non-diet sodas contain sugar and lots of calories.
This international, creative education activity provides students with a problem to solve, which is
actually an opportunity for them to design their best tasting, nutritious fruit juice. The project is a
preliminary investigation where the participants carry out research in a laboratory setting as they
follow the steps of a typical Engineering Design Process. This process includes a problem to
solve, data collection, design requirements, the generation and evaluation of possible solutions to
the problem, etc. (Horenstein, 2006). Students (as Beverage Engineers) work in teams of two or
three members and use a variety of fruits (five to ten different types) to prepare an innovative
drink. Also each group is asked to write a name and recipe for their beverage and to design an
attractive container for promoting it at the marketplace. This lesson encourages students to use
their senses (examples: taste and smell) to analyze fruits and their juices in order to propose
something new, a creative drink. It also nurtures communication skills and the planning
capability of science and engineering students because they need to solve several problems as a
group effort.

At Osaka University, eight teams (of two students each) were provided with five
different fruits (oranges, bananas, seedless grapes, apples, and peaches). To start, they washed
the fruit. Then the students carefully analyzed each type to determine its physical properties such
as color, shape, size, smell, taste, surface texture, etc. See Figure 1. The information was recorded
in the “Fruit’s Physical Properties” section of their Data Chart. Their general observations
showed that the orange was round and seedless, had an orange color and was not so sweet. It
had more of a sour taste. The banana was mostly yellow with a curvy shape, had a strong smell,
and was sweet if ripe. The grape was seedless and small, purple in color, had an oval to round
shape, and tasted sweet. Each apple had a reddish/yellow color and the cut pieces quickly turned
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brown (oxidized) when exposed to air. The peach was mainly a red to pink color, with some
yellow, and had a fuzzy skin. Both the peach and apple were somewhat sweet.

Figure 1: Students analyze various types of fruit.

The participants also used computers and iPads to find out the health benefits of each
fruit. This information was recorded on the Data Chart. All of the fruits used in this activity are
nutritious and contain vitamins. A brief statement is provided for each one. Oranges are rich in
Vitamin C, which helps to strengthen our immune systems (Ware, November 18, 2015). Bananas
are high in potassium and pectin, a form of fiber (Ware, January 11, 2016). Potassium helps
regulate fluid balance in the body and controls the electrical activity of the heart and other
muscles. On the other hand, fiber helps maintain bowel health. Grapes contain vitamins,
minerals, and anthocyanins with antioxidants (Ware, January 9, 2016). The human body
produces free radicals which cause illnesses, etc. Antioxidants counter the damaging effects of
free radicals. Apples are high in fiber and Vitamin C (Nordqvist, 2016 ). Peaches are a good
source of Vitamins A and C (Ware, February 9, 2016).Vitamin A is important for good vision.

Materials

Each team used the following materials to carry out this special drink project. They had 3
oranges, 1 banana, 1 bunch of seedless grapes, 2 apples, and 2 peaches to make a specific juice
for each type of fruit. Other materials needed for this activity were 8 large cups (5 for each
individual juice type and 3 for each potential best tasting, nutritious fruit drink), labels, plastic
spoons, plastic knives, small paper cups for students and judges to use for sampling the juices,
bottled water, paper towels, juicer & small bowl to hold the juice, blender, calibrated measuring
cups, etc. computer, iPad, Data Chart, and Fruit Juice Combination Chart. The students also had
a store bought container of juice to examine.

Fruit juice preparation procedures

In order to reduce the number of experimental variables, the teams used the same procedures
(developed by the authors) to prepare a specific juice for each fruit. The fruit juice preparation
procedures are provided.

Orange Juice: Use a plastic knife to cut 3 oranges in half. Then squeeze them using a juicer.
Collect & save the juice in a labeled container.
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Banana Juice: Remove the skin from a banana. Then put small pieces of 1 whole banana into a
blender. Add 1 cup of water & blend one minute on a medium setting. Save & label the juice.
Grape Juice: Put 1 cup of seedless grapes and 0.5 cups of water into a blender. Blend for 1 minute.
Save & label the juice.

Apple Juice: Remove the stem, core, and seeds from 2 apples. Put small apple pieces and 1 cup of
water into a blender. Blend for 1 minute & save the juice in a labeled container. See Figure 2.
Peach Juice: Remove pits from 2 peaches. Put small pieces of each peach & 1 cup of water into a
blender. Blend for 1 minute. Save & label the juice.

Figure 2: Students use blenders to make grape and apple juice.

After preparing all individual fruit juice types, the team members closely analyzed them
to obtain information about their appearance, smell, taste, etc. Since this was a multisensory
activity, the methodology (for evaluating both the fruits and fruit juices) focused on the use of
our senses. In regards to taste, the bottled water did not really have any. Acidic fruits, like
oranges and their juices, tended to have a sour taste. Fruit /juice like grape, tasted sweet because
it contains sugar. Of course, the sense of taste depends on an individual’s taste buds, etc. (Owen,
2015). Students used their eyes (sense of sight) to determine the attractiveness of a drink and
their nose (sense of smell) to determine its aroma. Juice consumers make judgements using their
senses too. All juice data was recorded in the Fruit Juice section of the Data Chart. General
observations of the juices indicated that the banana, apple, and grape juices were foamy (mainly
due to air bubbles). The orange juice was orange. The banana juice was an off white color and
the grape juice was purple. The apple juice appeared thick and light brown in color. The peach
juice was brown too. Also the banana juice and orange juice had a strong smell. NOTE:
Students who used ripe fruit prepared sweet fruit juices. The degree of sweetness tends to
increase with an increase in sugar content.

Students were encouraged to obtain more information about each juice by using simple
equations and instruments available in their laboratories. For example, the density of each juice

could be determined by using the following equation.

Density = Mass per unit Volume. D = M/V
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One needs a clean, graduated cylinder to measure the volume of juice and a scale to determine
the mass of that amount of juice.

Colorimetry is used to determine the concentration of colored compounds in solution (
Colorimetry, 2016; Chen et al.2016 ). This technique may be useful for colorful fruit drinks. Take
the food dye Allura Red as an example. Its concentration can be determined by measuring the
absorption of light through the solution. The concentration of an unknown solution containing
Allura Red is determined by measuring its absorbance with a colorimeter that has been calibrated
for Allura Red. In order to do this, a stock solution must be prepared, from which four solutions
of known concentration will be made. The absorbance of each is measured and then graphed
versus concentration (x-axis) to give a calibration plot. The absorbance of the unknown sample
is located on the y-axis of the graph. Its corresponding concentration can be found on the x-axis.
Both concentration and solution length are allowed for in the Beer-Lambert Law (Clark, 2016).

An interesting article that relates to this work is titled “Peak Response Identification
through Near-Infrared Spectroscopy Analysis on Aqueous Sucrose, Glucose, and Fructose
Solution,” (Omar et al, 2012). It describes near infrared spectroscopy analysis for sugar
solutions.

Alternatives for the best tasting nutritious drink

It is essential for beverage engineers to exercise their critical and creative thinking skills.
Therefore during this preliminary investigation, the student engineers carefully analyzed and
evaluated the fruit and fruit juice information on their Data Charts. As a team, they discussed it
and decided the desired properties (engineering design requirements) needed for their best
tasting, nutritious drink. A particular color, smell, thickness, and degree of sweetness, etc. were
selected for their beverage. Each group created plans (recipes) and used them to prepare three
alternatives (possible solutions) for their best tasting, nutritious drink. If a drink was to be sweet,
then appropriate juice(s) and their correct amounts needed to be combined in order to make the
best tasting drink. Of course, various amounts of each added juice could be adjusted several
times until the team was satisfied with the taste. A similar procedure was also used to produce
the best final drink’s color, density, etc. Therefore, all changes and adjustments made to each
alternative drink were incorporated into the final recipe for that drink. It is true that recipes for
fruit drinks exist. However, many store-bought juices contain colored sugar water (Boulton et al.
2016). Osaka University students used their senses, items available in the laboratory, and their
obtained fruit/juice information to combine fruit juices in a new way. They created drinks with a
unique color, aroma, taste, etc.

The alternative drinks were closely analyzed and evaluated (taking into account the
beverage’s engineering design requirements). This information was recorded on the Fruit Juice
Combination Chart. Finally, each of the 8 teams selected their best tasting, nutritious drink (all of
which contained orange juice). Since there were 8 best beverages, several instructors judged them
to determine the best tasting, nutritious drink of all the participants. The winning drink was
prepared by Team 5 and consisted of 40% orange juice, 30% apple juice, and 30% grape juice.

NOTE: The recipes for each team’s alternatives and best tasting, nutritious drink are provided
on Table 1.
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DATA CHART
Fruit Physical Properties = Health Benefits Fruit Juice Properties

Orange

Banana

Grape

Apple

Peach

FRUIT JUICE COMBINATION CHART
(List Fruit Juices Combined and Amounts of Each. Also List other Information such as
Appearance, Smell, Taste, etc.)

Alternative 1:

Alternative 2:

Alternative 3:

Solution to the Problem: List the best alternative.
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TABLE 1: Team Alternatives & Best Tasting, Nutritious Drink

Team Alternative #1 Alternative #2 Alternative #3 Best Drink
Number
1 50% banana juice, 50% | 50% banana juice, | 33 & 1/3 % of | Alternative #3
orange juice 50% peach juice each: orange,
grape, & banana
juice
2 33 & 1/3% of each: grape, | 50% peach juice, | 50% orange juice, | Alternative #3
orange, & apple juice 50% banana juice | 50% apple juice
3 30% orange juice, 30% peach | 30% grape juice, | 20% of each: | Alternative #1
juice, 30% grape juice, 5% | 25% peach juice, | grape, orange,
apple juice, & 5% banana | 20% orange juice, | apple, banana, &
juice 15% apple juice, & | peach juice
10 % banana juice
4 25% of each: apple, orange, | 33& 1/3 % of | 40% orange juice, | Alternative #1
grape & peach juice each: peach, grape, | 40% grape juice, &
& orange juice 20% banana juice
5 50% orange juice, 50% grape | 40% orange juice, | 40% grape juice, | Alternative #2
juice 30% apple juice, & | 30% orange juice, | (Selected by
30% grape juice & 30% banana | Judges as best
juice drink.)
6 50% peach juice, 50% orange | 50% orange juice, | 20% of each: | Alternative #1
juice 50% grape juice peach, banana,
orange, grape, &
apple juice
7 40% peach juice, 30% grape | 50% grape juice, | 50% peach juice, | Alternative #1
juice, & 10% of each: orange, | 25% orange juice, | 25% apple juice, &
banana, & apple juice & 25% Dbanana | 25% orange juice
juice
8 25% of each: peach, grape, | 33& 1/3 % of | 50% orange juice, | Alternative #3

orange, & banana juice

each: grape, apple,
& orange juice

& 50% grape juice

Names and container designs for the best drinks

Students examined fruit juices purchased at the store. They noted the name, bottle design, and
ingredients. A container of mango peach juice consisted mostly of sugar and water. It was only
5% juice. The backside of its plastic bottle was indented inward for an easy grip with one hand.
A plastic container of cranberry juice was also analyzed. It was more nutritious than the mango
peach juice. The drink contained cranberry juice, Vitamin C, potassium, etc. Its bottle had a
narrow neck to provide an easy grip.

comes from nature. The name was derived from the following words.

Nature + Fresh + Color = Nafreco
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Next, each team was asked to create a name and design an attractive container to
promote their drink to consumers. They also selected a material (such as glass or plastic, etc.) for
their container. Results for two student teams are displayed in Figures 3 and 4. In Figure 3, a
student shares the plastic container design for the best drink of Team 3. See Table 1. The bottle
is shaped like a leaf and has a unique cap. This drink is called Nafreco. It has color, is fresh, and
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Figure 3: A student describes the container design for the best tasting, nutritious drink (called
Nafreco) of Team 3.

Figure 4 contains the design for the plastic container to hold the best tasting, nutritious
drink of Team 5 (selected as overall winner for best drink of the 8 teams). See Table 1. This
container holds 3 different juices, with each in a separate section. A slurry is at the bottom of
each section. Such a versatile container allows consumers to drink individual juices (orange,

apple, or grape) or to combine them by shaking the bottle. This special drink is called Shaking
Fruit.

Figure 4: This is the container design for the best tasting, nutritious drink for Team 5. It is

versatile and allows consumers to drink individual juices (orange, apple, or grape) or to combine
them by shaking the bottle.
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Conclusion

This educational project, which complements Barry’s and Kanematsu’s international program in
Creative Education, was between professors in the United States and Japan. It provided students
at Osaka University with an opportunity to create their best tasting, nutritious fruit juice. They
(as Beverage Engineers) worked in teams of two members and used a variety of fruits (five
different types) to prepare an innovative drink. Also each group wrote a name and recipe for
their beverage and designed an attractive container for promoting it at the marketplace. This
lesson encouraged them to use their senses (examples: taste and smell) to analyze fruits and fruit
juices in order to propose something new, a creative drink. It also nurtured their communication
skills and planning capability because they needed to solve several problems as a team effort.

This is an excellent activity for engineering education /STEM (science, technology,
engineering, and mathematics). Also it is a great exercise in entrepreneurship, because it gives
the students a chance to invent and name a potential, new product for consumers.

Acknowledgments

Special thanks are extended to the Graduate School of Engineering, Osaka University; the
Center for International Affairs, Graduate School of Engineering, Osaka University, and to
Dean Professor Toshihiro Tanaka’s Lab, Division of Materials and Manufacturing Science,
Graduate School of Engineering, Osaka University; for their great support and assistance. Also
we thank the National Institute of Technology, Suzuka College; and Clarkson University's
Departments of Chemical & Biomolecular Engineering and Electrical & Computer Engineering.

References

Barry, D. M. (2003): International chemical sensation project. Tokai Kagakn Kougyoukai, in
Japan, 11.

Barry, D. M., Kanematsu, H., Kobayashi, T., and Shimofuruya, H (2003): Multisensory science.
(Idea Bank) The Science Teacher, 66.

Barry, D.M. and Kanematsu, H. (2006): International program to promote creative thinking in
chemistry and science. The Chemist, 83 (2), 10-14.

Barry, D. M. and Kanematsu, H. (2007): Workshops in creative education for students and
teachers in the United States and Japan. Proceedings of the American Society for Engineering
Education’s International Frontiers in Education Conference, Milwaukee, WI.

Barry, D. M., and Kanematsu, H (2007): Develop critical thinking skills, solve a mystery, learn science.
U.S.: Tate Publishing,.

Barry, D.M. and Kanematsu, H. (2008): International program promotes creative thinking in
science. The Education Resources Information Center (ERIC) online paper, ED 500317, The
Institute of Education Science, The US Department of Education.

Barry, D. M. and Smith, R. W. (2008): Plan, develop, display, present science projects. Westminster, CA:
Teacher Created Resources, Inc.

Barry, D. M., Kanematsu, H. and Kobayashi, T. (2009): Creative engineering design activity
using aluminum foil. Proceedings of the International Conference on Engineering Education and
Research (ICEE & ICEER), Seoul, Korea.

Barry, D.M. and Kanematsu, H. (2010): International collaboration: Creative engineering design
program between the US and Japan. In Win Aung, Jerzy Moscinski, James Uhomoibhi,
and Wei-Chung Wang (Eds.), Innovations 2010: World innovations in engineering education and

26 http://aajhss.org/index.php/ijhss



http://aajhss.org/index.php/ijhss

research (pp. 163-176). Arlington, VA: International Network for Engineering Education
and Research.

Barry, D. M., Kanematsu, H., Fukumura, Y., Kobayashi, T., Ogawa, N., and Nagai, H. (2012):
Problem-based learning for US and Japan students in a virtual environment. In T.
Watanabe et al. (Eds.), Intelligent Interactive Multimedia Systems & Services, SIST 14 (pp.479-
488). Berlin & Heidelberg: Springer-Verlag.

Barry, D. M., Tanaka, T., and Kanematsu, H. (2013): Osaka University students use English to
carry-out a creative engineering project about tsunamis. Infernational Journal of Engineering
Research & Technology, 2 (11), 3688-3694.

Barry, D. M., Kanematsu, H., Fukumura, Y., Kobayashi, T., Ogawa, N., and Nagai, H. (2014):
Problem-based learning activities in Second Life. International Journal of Modern Education
Forum, 3 (1), 7-12. doi: 10.14355/ijmef.2014.0301.02

Barry, D. M. Ogawa, N., Dharmawansa, A., Kanematsu, H., Fukumura, Y., Shirai, T,
Yajima, K., and Kobayashi, T. (2015): Evaluation for students’ learning manner using
eye blinking system in metaverse. Procedia Computer Science, 60, 1195-1204.

Bloom, B.S. and Krathwohl, D.R. (1956): Taxonomy of Educational Objectives: The Classification of
Educational Goals, by a Committee of College and University Examiners. Handbook 1:  Cognitive
domain. New York, Longmans.

Boulton, J. Hashem, K.M., Jenner, K.H., Lloyd-Williams, F., Bromley, H. and Capewell, S. (2016,
March 23). How much sugar is hidden in drinks marketed to children? A survey of fruit
juices, juice drinks and smoothies. Retrieved from
http://bmjopen.bmj.com/content/6/3/e010330.full

Chen, X. (2009, July).Students who study science, technology, engineering, and mathematics
(STEM) in postsecondary education. U.S. Department of Education. Retrieved from
http://nces.ed.gov/pubs2009/2009161.pdf

Chen, X., Wang, F. Hyun, J.Y., Wei, T.,Qiang, J., Ren, X,, Shen, I. , and Yoon, J. (2016). Recent
progress in the development of fluorescent, luminescent and colorimetric probes for
detection of reactive oxygen and nitrogen species. Chem. Soc. Rev. 45, 2976-3016.
doi: 10.1039/C6CS00192K

Clark, J. (2010, May). The Beer-Lambert law. Retrieved from
http://www.chemguide.co.uk/analysis/uvvisible/beerlambert.html

Colorimetry. (2016, May 31). Retrieved from
https://en.wikipedia.org/wiki/Colotimetry (chemical method)

Dharmawansa, A., Fukumura, Y., Kanematsu, H., Kobayashi, T., Ogawa, N., Barry, D. M,
(2014): Introducing eye blink of a student to the virtual world and evaluating the
affection of the eye blinking during the e-learning. Procedia Computer Science, 35, 1229-
1238.

Gonzalez, H. B. and Kuenzi, J. J. (2012): Science, technology, engineering, and mathematics
(STEM) education: A primer, CRS Report for Congress, 12-15.

Hicks, K. (2015, March 17). Why creativity in the classroom matters more than ever. Retrieved
from http://www.edudemic.com/creativity-in-the-classroom/

Horenstein, M.N. (2006). Design concepts for engineers (3“ed.). NJ: Pearson Education, Inc.

Kanematsu, H.; Barry, D. M., Shimofuruya, H.; and Kobayashi, T. (2003): International
education project “Chemical Sensation” - A challenge for attractive chemical classes.
Materia Japan (Bulletin of Japan Institute of Metals), 529.

Kanematsu, H., Barry, D. M. (2011): STEM education and creative engineering design.
Proceedings of the 2011 Annnal Meeting for Japan Association for College of Technology (JACT),
Suzuka, Japan, 17.

27 http://aajhss.org/index.php/ijhss



http://aajhss.org/index.php/ijhss
http://bmjopen.bmj.com/content/6/3/e010330.full
http://nces.ed.gov/pubs2009/2009161.pdf
http://www.chemguide.co.uk/analysis/uvvisible/beerlambert.html
https://en.wikipedia.org/wiki/Colorimetry_(chemical_method)
http://www.edudemic.com/creativity-in-the-classroom/

Kanematsu, H, Kobayashi, T., Barry, D. M., Fukumura, Y., Dharmawansa, A., Ogawa, N.
(2014): Virtual STEM class for nuclear safety education in metaverse. Procedia Computer
Science, 35, 1255-1261.

Kanematsu, H. and Barry, D. M. (2016): STEM and ICT education in intelligent environments.
Springer.

Kozbelt, A., Beghetto, R. A. and Runco, M. A. (2010): Theories of creativity. In James Kaufman
and Robert Sternberg (Eds.) The Cambridge Handbook of Creativity (pp. 20-47). Cambridge
University Press.

Nordgqvist, J. (2016, January 12). Apples: Health benefits, facts, research. Retrieved from
http://www.medicalnewstoday.com /articles/267290.php

Omar, A. F., Atan, H., and Jafri, M. Z. M. (2012): Peak response identification through near-
infrared spectroscopy analysis on aqueous sucrose, glucose, and fructose solution.
Spectroscopy Letters, 45(3), 190 - 201. doi: 10.1080/00387010.2011.604065

Owen, D. (2015, November). Beyond taste buds: The science of delicious. National Geographic
Magazine. Retrieved from
http://ngm.nationalgeographic.com/2015/12/food-science-of-taste-text

S(t)imulating interest in science (2009, April). NSTA Reports, 20( 8), 15.

Ward, T. B. (2004): Cognition, creativity, and entrepreneurship. Journal of Business Venturing, 19,
173-188.

Ware, M. (2016, February 9). Peaches: Health benefits, facts, research. Retrieved from
http://www.medicalnewstoday.com /articles/274620.php

Ware, M. (2016, January 11). Bananas: Health benefits, facts, research. Retrieved from
http://www.medicalnewstoday.com /articles/271157.php

Ware, M. (2016, January 9). Grapes: Health benefits, facts, research. Retrieved from
http://www.medicalnewstoday.com /articles/271156.php

Ware, M. (2015, November 18). Oranges: Health benefits, nutritional information. Retrieved
from http://www.medicalnewstoday.com/articles/272782.php

28 http://aajhss.org/index.php/ijhss



http://aajhss.org/index.php/ijhss
http://www.medicalnewstoday.com/articles/267290.php
http://ngm.nationalgeographic.com/2015/12/food-science-of-taste-text
http://www.medicalnewstoday.com/articles/274620.php
http://www.medicalnewstoday.com/articles/271157.php
http://www.medicalnewstoday.com/articles/271156.php
http://www.medicalnewstoday.com/articles/272782.php

	Research Professor Dr. Dana M Barry (corresponding author))
	Clarkson University,
	Potsdam, NY, USA
	Associate Professor Dr. Shigeru Katsuyama
	Osaka University
	Osaka, Japan
	Dean Professor Dr. Toshihiro Tanaka
	Graduate School of Engineering
	Osaka University
	Osaka, Japan
	Deputy President, Professor Dr. Hideyuki Kanematsu
	National Institute of Technology, Suzuka College
	Suzuka, Mie
	Japan

