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2008 Food and Flower World Forum in Niigata:
International Conference on Foods and Human Health

“Niigata International Forum on Foods and Human Health”

@ Date and Place :
Date : November 29, Saturday, 2008
9:00 — 9 : 05 Opening Ceremony

9 .05 — 17 : 00 Niigata International Forum on Foods and Human Health
Place : Niigata Convention Center TOKI Messe Marine Hall

@ Opening Ceremony 9:00 — 9:05 Akira Shinoda

Mayor, City of Niigata ; President, Organizing Committee
Food & Flower World Forum in Niigata

@ International Meeting 9:05 — 12 : 00
Theme : “Current Status of Rice Utilization in the World and Its Future”
Organizer . Dr. Motoni Kadowaki

Professor, Graduate School of Science and Technology, Niigata University, Japan

Program
9:05-9:15
9:.:15-9:45
9:45-10:10
10:10 - 10: 35
10:35—-10:45
10:45 - 11:10
11:10-11:35
11:35-12:00

Opening Remarks

Plenary Lecture . “Characteristics and Utilization of Rice in Southeast and South Asia”
Dr. Bienvenido O. Juliano
Senior Consultant, Philippine Rice Research Institute Los Banos, Philippines

“Current Status and Perspective of Rice Utilization in Japan”

Dr. Ken’ichi Otsubo

Professor, Department of Applied Biological Chemistry, Faculty of Agriculture,
Niigata University, Japan

“Present and Future Use of Rice in China”

Dr. Li Lite

Professor, College of Food Science and Nutritional Engineering, China Agricultural
University, China

Intermission

“Characteristics and Utilization of Rice in Korea”

Dr. Choi Hae-Chune

Former Director, National Institute of Crop Science, RDA, Korea

“U.S. Rice: Enhancing Human Health”

Dr. Elaine T. Champagne

Group Leader, USDA ARS Southern Regional Research Center, LA, USA

General Discussion

@ Series of Lectures 13 :30 — 17 : 00
Theme : “Rice : Its Functions, Palatability, and Contribution to Human Health”

Organizer . Dr. Motoni Kadowaki

Program :

13:30 — 13
13:40 — 14
14:10—-14:
14240 - 15:
15:10 - 15
15:25 - 15¢
15:55 - 16
16 125 — 16 -
16 155 — 17 .

Professor, Graduate School of Science and Technology, Niigata University, Japan
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10
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25
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00

Opening Remarks

Plenary lecture : “Rice : Its Functions, Palatability and Contribution to Human
Health”

Dr. Motoni Kadowaki
Chairperson : Dr. Tadao Kurata (Chairman, Niigata Bio-Research Park , Inc.; Professor
Emeritus, Niigata University of Pharmacy and Applied Life Sciences)

“Nutritional Properties of Rice Components and Pre-Germinated Rice”

Dr. Wallace Yokoyama

USDA ARS Western Regional Research Center, CA, USA

Chairperson : Dr. Ken’ichi Ohtsubo (Professor, Faculty of Agriculture, Niigata University)
“Comparing Sensory Profiles and Consumer Preference for Major Rice Varieties in Japan”
Dr. Tetsuo Aishima

President, Chemometrics and Sensometrics Laboratory, Japan
Chairperson . Dr. Shinobu Fujimura (Associate Professor, Graduate School of Science and
Technology, Niigata University)

Coffee Break

“Medical Significance of Japanese-Style Rice-Based Diet”

Dr. Akihiko Saito

Professor, Graduate School of Medical and Dental Sciences, Niigata University, Japan
Chairperson . Dr. Reiko Watanabe (Professor, Niigata Women'’s College)

“Trends in Rice Consumption in East Asia”

Dr. Lily Kiminami

Professor, Graduate School of Science and Technology, Niigata University, Japan
Chairperson : Dr. Motoni Kadowaki (Professor, Graduate School of Science and Technology,

Niigata University)

General Discussion

Closing Remarks
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<At the Start of the Forum>

Motoni Kadowaki,

Chairman, Niigata International Forum on Foods and Human Health

In a series of Food and Flower World Forum in Niigata, we will hold the 4th conference this year. We have held
the first conference on the subject of “Food Security and Sustainable Supply” , the second conference on “Functions
for Health” , and the third conference on “Food and Dietary Education” and “Science of Palatability” . This year we
pick up the subject of Rice. It has been a long period since we Japanese have left from eating rice. Rice consumption
had not been fresh and exciting issues any more. But now the situation has been completely changed. There are a
full of affairs, problems and debates on Foods or Eating every day. Since Japan is now in the Era of Satiety, we are
suffering from diseases of Western countries, such as metabolic syndromes. On the other hand, many issues on
Foods, for example, defects of food safety and declines in food reliability, food self-sufficiency of Japan boosted again
by the elevation in international cereal prices, food and dietary education for raising a healthy next generation, etc.,
are now the most serious ones to be solved in our society. To reconsider our food life based on rice consumption is
believed to be the most effective to solve these problems. A campaign for rice flour utilization is one of these effective
movements.

Therefore, it would be quite important to take actions from Niigata, a Kingdom of Rice Production. We organize
this forum to expect it becomes one of these actions. First of all, we need to acquire the broad perspectives on
rice by getting information from the world. In the morning session, professionals from 5 countries get together to
discuss on the current status of rice utilization and its future. Over 90% of rice is utilized in Asian countries, and rice
production sustains over several billions of human lives. At first, Dr, B.O. Juliano, a world leader of cereal chemists,
who had been in International Rice Research Institute (IRRI) over 30 years, will overview the current status of rice
utilization in Southeast and South Asia. Next, Dr. K. Ohtsubo will report the current status in Japan, Dr. L.-T. Li from
China Agricultural University do it in china, and Dr. H.-C. Choi from National Institute of Crop Science, Korea, do it in
Korea. Finally, Dr. E. T. Champagne from UDSA ARS Southern Regional Research Center, USA, will describe various
developments of new health-benefiting functions of rice. All these information from the world will help us to search
for the way to go in Japan.

In the afternoon session, we will give lectures on new functions and efficacy of rice, evaluation of rice palatability,
medical implications of Japanese food style based on rice, and the trends of rice consumption in East Asia. First, Dr.
M. Kadowaki will summarize the important components in white rice on their nutritional and functional properties.
Next, Dr. W. Yokoyama will report the useful functions of rice bran and pre-germinated rice on carbohydrate
and lipid metabolism. On rice palatability, Dr. T. Aishima will introduce most up-to-date statistical techniques,
chemometrics and preference mapping, for sensory evaluation methods. From medical aspects, Dr. A. Saito will
describe the importance and usefulness of Japanese food style based on rice, for protecting life-style related diseases
like metabolic syndromes. Finaly, Dr. L. Kiminami will give a talk on the analysis of palatability survey on rice
consumption in East Asian countries, and discuss about the strategy for rice-related industries from international
aspects. Throughout these lectures, we hope that the audience will recognize that rice consumption has great health-

promoting effects, fit with most societies, and enrich the future of the world.

And hope you can enjoy your dinner with more satisfaction tonight.
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Characteristics and Utilization of Rice in Southeast and South Asia

Dr. Bienvenido O. Juliano
Senior Consultant, Philippine Rice Research
Institute Los Bariios, Philippines

About 90% of world rice is produced and consumed in Asia. Only about 5% of rice production
enters the international trade. Southeast and South Asia produced about 60% of world rice and
consumed 53% of milled rice supply in 2003. Per capita milled rice consumption and contribution to
total food energy supply remain high. The 2008 rice crisis has reemphasized the need for research
to increase rice yields to keep up with population growth. Apparent amylose content (linear
fraction of starch) is the most important determinant of cooked rice texture. Gelatinization
temperature and gel consistency are correlated with properties of amylopectin (branched fraction
of starch). Cooked rice hardness may be measured with an extrusion cell and Rapid Visco
Analyser pasting viscosity. Asia may be roughly divided into three regions in terms of rice quality
preference: Southeast Asia preferring intermediate-amylose (18-25% AC) rice, South Asia requiring
high-amylose (25-33% AC) rice, usually parboiled, and japonica rice area in East Asia producing
low-amylose (12-18% AC) rice. Rice products are common to the region. Nutritional factors such as
glycemic index, satiety and resistant starch (soluble dietary fiber) are related to apparent amylose
content. Brown rice consumption as an adjunct to milled rice may be the efficient means to
partake of the functional food properties of rice bran: dietary fiber, linoleic acid, vitamins, and
minerals, and oil-soluble antioxidants, and phytic acid plus anthocyanin pigments (mainly
chrysanthemin [cyanidin-3-glucoside]) in pigmented rice.

11
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Current Status and Perspective of Rice Utilization in Japan

Dr. Ken’ ichi Otsubo
Professor, Department of Applied Biological Chemistry,
Faculty of Agriculture, Niigata University, Japan

Rice consumption per capita has been decreasing for about five decades in Japan. Self sufficiency
ratio of food (Calorie base) of Japan is only 40% and ranked as worst among the developed
countries. Paddy field is useful not only for rice production but also for protection from flood,
preservation of natural landscape, resource for the biotope, origin of culture, and place for
communication between the people of urban and rural residence. Therefore, it is necessary to
expand the rice consumption to maintain the paddy field.

In Japan, about 90% of rice is used for the table rice as cooked rice grains. All the Japanese
people are conscious of rice palatability. They prefer white, glossy, soft and sticky rice grains to
hard and non-sticky rice grains.

Koshihikari produced in Niigata prefecture is ranked as No.l in Japan, but those of other
prefectures are making much effort to catch up the Niigata Koshihikari. Recently, the global
warming is a big problem to maintain the quality and quantity of rice in Japan.

Sensory test and physicochemical measurements are used to evaluate the palatability of rice.
Former is a fundamental method and the latter is objective method, of which are necessary to
compensate each other.

In addition to the table rice, rice is processed to sake-wine, miso-paste, rice cracker, rice flour,
rice cake and rice vinegar, etc.

Recently, Ministry of Agriculture, Forestry and Fisheries, Japan recommends to enhance the
rice flour utilization to increase rice consumption. Compared with wheat, rice is hard to pulverize
because it is harder than wheat. As the rice flour does not generate gluten during mixing with
water, it is difficult to use as a material for bread, noodle and cake. To overcome these problems,
researchers of Niigata Prefectural Food Research Center developed sophisticated flouring method.
Duplicate flouring and enzyme treatment method made it possible to prepare the fine flours from
rice. Novel methods to prepare the rice bread and rice noodle were developed in Niigata, too.

New characteristic rice varieties, such as high-amylose, low-amylose, aromatic, pigmented and
sugary rices, are promising to develop the diversified processed rice products or the bio-functional
rice products.

The introduction of the advanced technology, such as high-pressure technology, fermentation,
germination and extrusion cooking, would be useful to develop the promising new rice products.
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Present and Future Use of Rice in China

Dr. Li Lite
Professor, College of Food Science and Nutritional Engineering,
China Agricultural University, China

1. The Role of Rice in Chinese Agriculture

Mostly an agrarian people, the Chinese are said to have farmed rice for more than 8,000 years. Rice
is the primary staple for most of the Chinese. Rice production grew markedly over these past 30
years, going from 140 million ton in 1980 to a peak of about 201 million ton in 1997. During this
period, rationing was abolished and consumption fell, ultimately reaching 180 million ton in 2000 and
leveling off thereafter. Rice is the most widely produced food product in China, accounting for
43.05% of all food production in 1980, however this decreased to 37.31% in 2005. According to FAO
statistics, world rice production in 2007 was 426 million ton, about 30% of which or approximately
126.4 million ton came from China. China grows two primary types of rice: round grain rice or
Japonica and long grain rice or Indica. In the 1980s, Indica accounted for 82.9% of China’ s harvests.
This type of rice is liked particularly in the south, but tastes have gradually changed over the years,
as consumption and production of the Japonica preferred in the north have continued to grow.
Japonica production increased from 10.8% in 1980 to 28.7% in 2005. In short, sticky rice has become
more popular.

2. The Chinese Dinner Table and Rice

Grains are the Chinese staple found on dinner tables and, since long ago, have been divided into
milled and coarse grains. The milled grains include rice and wheat, while the coarse grains include
miscellaneous cereals like corn. During the so-called food shortage that endured until the 1970s, only
30% of all grains were milled. Yet, from 1998, milled grains have been the staple on more than 80%
of the dinner tables, with rice accounting for 63% of that. Most Chinese eat rice as their main staple.
Normally, people living north of the Chang River eat wheat whereas the people downstream or in
southern areas prefer rice. That is to say that a large portion of the Chinese population eats rice as
their primary staple. This is because the rice growing region is in the south where rainfall is
abundant. Nevertheless, many of the people in this region are accustomed to eating Indica. For the
southern peoples, rice is essential to most meals; they cannot go without rice even when serving
bread or noodles. Rice consumption has exhibited various changes in recent years. First of all, the
annual consumption per capita has been falling; what was once 93.9 kg in 1990 dropped to 79 kg in
2005. Consumption in rural areas remained unchanged at about 103 kg, while in urban areas,
consumption decreased from 67.4 kg/person/year to 47.2 kg/person/year. And, both on the national
level and in the south as a whole, Japonica consumption continues to rise, and rice from the
northeast is particularly liked and large quantities are being sold nationwide.
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3. Characteristics of a Rice-based Diet in China

The characteristics of China’ s rice-based diet are as follows.

(1) Meals consist of staples and side dishes. Normally, in rice consumption areas, rice is the staple
and “vegetables” and “soups’ are the side dishes. Home cooked meals normally include rice,
vegetables and soup. That puts three types of vegetables and a soup that contains vegetables on the
table. Rice is served plain without any dressing or condiment and eaten together with the side
dishes. For breakfast, many people prefer gruel to rice.

(2) For what concerns the flavor of rice, the taste of rice in itself has been unimportant, as the side
dishes are the entertainment point of meals. Therefore, most people will not say that they prefer
Japonica to Indica or vice-versa. It" s just that most of the people in rice growing regions are
accustomed to Indica. Nonetheless, the taste buds of people in urban areas have begun to change in
recent years because of the impact of Thai rice and Japanese rice. Sticky Japonica has grown in
popularity. China has various kinds of rice other than Japonica and Indica, such as glutinous rice,
purple/black rice, red rice, etc. Recently, colored rice has been growing in popularity.

(3) As for how rice is cooked, every region has various types of rice flour with which they make a
variety of dishes other than plain rice and gruel. Rice flour can be made into noodles similar to that
in Japan. Sweets (mochi) made with glutinous rice are called “nenko” . And, there are numerous
foods like rice sponge cake, in addition to nenko. They come in interesting shapes, colors and
textures, and taste good.

(4) There are not many rice confectionaries, such as crackers, or rice wines like in Japan, but there
are many original foods such as laozao, wine made from glutinous rice and fermented rice flour.

4. The Future of Rice-based Diets in China

As the world’ s largest producer and consumer of rice, China positions rice as a strategic product
and regulates its export. Even now, there are various issues.

(1) Rice production has reached a small surplus, but the low price it fetches has discouraged farmers
from growing it. The “high quality rice” sold in large cities comes from outside of China. Studies are
needed to switch priorities from quantity to quality in line with consumer demand.

(2) The modernization and industrialization of traditional rice-based diets came late and various
crises are faced because of the shock from foreign culinary cultures. Japan and Southeast Asia are
part of the same Pan Asian rice culture and exchange needs to be applied to promoting rice
production. In particular, there is much that China could learn from Japan' s rice culture and
advanced processing technologies. One example would be Japan' s prepared meal industry centered
on the bento (boxed lunch).

(3) Of the food crops, rice has a considerably high rate of photosynthesis and is also being looked at
as source of bioenergy. In the future of worldwide food production, the rational use of rice not only
for human consumption but for the survival of our environment is a very important subject.
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Characteristics and Utilization of Rice in Korea

Dr. Choi Hae-Chune
Former Director, National Institute of Crop Science, RDA,
Korea

The rice production of Korea continues to be self-sufficient since 1975, except in severely cold
years. However, the self-sufficiency in cereal food supply is about 54% and that of cereal supply
including live-stock feeds is only below 30%. Rice, the Korean staple food, currently provides 20%
of farmer's income, 41% of agricultural income, about 35% of caloric intake per capita, and about
21% of protein intake per capita.

Continuous improvement of Tongil-type high-yielding rice in 1970s and subsequent development
of high-yielding and high-quality japonica rice during 1980s ~ 1990s played a major role not only in
ensuring self-sufficiency of rice production but also in enhancing the competitiveness of rice
products against free trade.

The main target of rice breeding in Korea is improvement of yielding capacity, suitability for labor-
saving, low-cost and safe grain production and the marketing quality and palatability of cooked
rice.

The major characteristics and utilization of japonica rice in Korea were introduced briefly. The
cultivation area of specialty rice including the glutinous rice is only about 1.5% of the total rice
cultivation area since its usability and processing have not been fully developed.

1. Improvement of major agronomic characteristics

The japonica rice cultivars were greatly improved in lodging tolerance through introduction of
semi-dwarf gene, stiff culm, and erect plant type since 1980. The maturity of rice cultivars was also
diversified from extremely early to medium-late maturing since 1970s, which largely contributed to
increasing the grain yield in alpine and mid-mountainous areas, as well as, in lowland areas.

The resistance to stripe virus disease in japonica rice was introduced since 1975. In addition,
high-quality japonica rice cultivars were extensively improved for resistance to major diseases and
insect pests since 1980. The resistance to brown planthopper in japonica rice was introduced since
1982. Japonica rice cultivars were considerably improved in terms of tolerance to environmental
stresses such as resistance to lodging, cold injury, and salt stress etc..

Improvement of grain quality gradually continue not only toward to better palatability and slow
retro-gradation of cooked rice and high milling recovery and head rice ratio, but also toward wider
diversification of morphological and physicochemical characteristics of rice grain for diverse food-
processing utility and enhancement of hygienic functions. The grain quality of japonica rice
cultivars was improved in both grain appearance and palatability of cooked rice continuously since
1980. The diversification of food-processing utility was realized by the development of specialty
rice cultivars such as large kernel, chalky endosperm, aromatic, dull, colored , opaque nonglutinous,
high-dietary-fiber rice, and so on.
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2. Utilization of rice

The general high-quality rice is consumed mainly for cooked rice. The amounts of
rice consumption for food processing is about 7.4% of total amounts of rice consumption. The rice
for food processing is utilized mainly for the steamed rice cake (52.1%) and rice wines (21.4%).
However, the rice wines cover approximately above 60% of money scale of processed rice food
market.

The specialty rice such as aromatic, colored, and semi-glutinous rice is also mainly consumed for
cooked brown rice mixing in general high-quality rice. The large kernel and low-amylose rice is
suitable for both popping and brewing. The high-amylose and high-protein rice is desirable for
processing rice noodle or rice bread.

The non-glutinous rice having opaque endosperm showed better rooting density of mycelia and
higher saccharogenic power in Aspergillus oryzae- fermented rice, and higher pigment
concentration in Monascus anka-fermented rice as compared with semi-glutinous or ordinary non-
glutinous rice. It is utilized for processing the traditional rice wine.

The pigments of colored rice are very useful for traditional colored rice cakes or for brewing
colored rice wine.

The high-dietary fiber mutant rice revealed a considerable "health effect' by reducing the blood
glucose and insulin levels in both normal and obese or diabetic participants after feeding the rice
orally. It should be an excellent candidate for processing the low-digestible, low-calorie "healthy"
food products.

Since the giant-embryo rice generally exhibited 6™8 times increase in y -aminobutyric acid
concentration as compared with nonsoaked one when soaked for 4 hours, the soaked and/or
germinated one is useful for producing various rice foods with high "healthy" elements.

Reference
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U.S. Rice: Enhancing Human Health

Dr. Elaine T. Champagne
Group Leader, USDA ARS Southern Regional Research
Center, LA, USA

A vision of the U.S. rice industry is to improve human health through the development of
germplasm and technologies for products that capture the unique nutritional benefits of the rice
grain. My presentation will give an overview of U.S. rice production and markets. New product
trends and introductions in the U.S. that promote health will be highlighted, along with research
conducted at the Agricultural Research Service (ARS) directed at developing new technologies for
health-promoting foods and ingredients. Research aimed at using traditional breeding tools to
enhance the health-beneficial properties of germplasm will also be discussed.

In 2007, the U.S. produced 898 million metric T of rice on 2.75 million acres in six states:
California, Arkansas, Louisiana, Texas, Missouri, and Florida. Arkansas produces roughly 50% of
the U.S. rice crop (4.33 million metric T), 92% of which is long grain rice. California is the second
highest producer at 1.97 million metric T with 83% being medium grain rice. Approximately, 1.6
million metric T of rough rice, 371,300 metric T of brown rice, and 2.3 million metric T of white
rice are exported. The remaining 7.4 million metric T of rough rice is milled to yield 62,000 metric
T of brown rice, 2.6 million metric T of white rice, and 506,660 metric T of bran that go into the
U.S. domestic market.

This year brown rice has taken on new life as a whole grain food. In May, 2008, the Food &
Drug Administration announced that it has extended the existing whole grain health claim “Diets
rich in whole grain foods and other plant foods and low in total fat, saturated fat and cholesterol
may reduce the risk of heart disease and some cancers” to include brown rice. This is a positive
public health development that will help consumers increase their whole grain consumption.
Brown rice, however, has marketing challenges. It has a short shelf life of 3-6 months due to
lipolytic hydrolysis and oxidative rancidity. The rice takes 45-50 minutes to cook and has a mealy
texture and sticky, gummy surface. ARS scientists have invented a process for quick-cooking
brown rice. Brown rice is blasted with parboiled rice flour to create microperforations in the waxy
layer. The result is a product that cooks in 15-20 minutes, has texture similar to white rice, and
retains all of the nutritional value of untreated brown rice. The process has been patented (U.S.
patent 6,585,036) and licensed. In recent years, brown rice has been introduced to the U.S.
consumer in ready-to-serve packages, entrees, and packaged rice mixes.

ARS breeders have developed new specialty rice cultivars in recent years with specific health
benefits. Lavaca is a long grain rice that cooks with increased cooked volume. This cultivar has
potential use in reduced calorie rice dishes (appears to be more rice than there is). Neches, a long
grain waxy cultivar, has potential to serve as a fat replacer in yogurt, salad dressing, etc. IAC 600,
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a black aromatic rice developed in Brazil and planted in the U.S. through collaboration, has high
phenolic content and high antioxidant activity. ARS scientists are also focusing on stacking new
traits (vitamin E, iron, zinc) into Golden Rice and conducting basic research on new factors
influencing mineral bioavailability from this rice.

Rice, in brown and white forms, is found as an ingredient in cereals, baby foods, chips, snack
bars, crackers, and pasta. Dairy alternatives that are lactose-free (beverages, ice cream) can be
produced with rice. Rice protein is hypoallergenic and gluten-free. Rice starch has the mouthfeel
of fat allowing these products to be formulated as low or no fat. ARS scientists have developed,
patented, and licensed a technology for a low-oil uptake, gluten-free rice batter that, in addition to
excellent adhering and frying properties, absorbs 60% less oil than a traditional wheat batter when
applied to chicken and fish.

Rice bran contains numerous phytonutrients with health-benefits. ARS research has shown that
rice cultivars with purple and black bran have phenolic and antioxidant activity many times higher
than rice with light-colored bran coats. Defatted rice bran has been shown by ARS to markedly
slow down fat oxidation in hamburger patties. Full-fat rice bran requires stabilization. ARS
scientists have identified cultivars with very low esterase activity resulting in bran markedly more
stable to rancidity. Rice bran wax, which contains healthful policosanols, was shown by ARS to
form a film with pullulan that has superior moisture-resisting properties and can be used as coating
barriers or as carriers of flavor and nutritional additives. Industry has developed uses for rice bran
extracts as food processing aids and markets components as nutraceuticals.

The future is promising for the development of more health-benefiting rice products.
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Rice: Its Functions, Palatability, and Contribution to Human Health

Dr. Motoni Kadowaki
Professor, Graduate School of Science and Technology,
Niigata University, Japan

In the afternoon session, we will present you several lectures on the topics about eating rice as
consumers. First, Dr. M. Kadowaki will summarize the important components in white rice on
their nutritional and functional properties. Next, Dr. W. Yokoyama will report useful functions of
rice bran and pre-germinated rice on carbohydrate and lipid metabolism. On rice palatability, Dr.
T. Aishima will introduce most up-to-date statistical techniques, chemometrics and preference
mapping, for sensory evaluation methods. Then, from medical aspects, Dr. A. Saito will describe
the importance and usefulness of Japanese food style based on rice for protecting life-style related
diseases like metabolic syndromes. Finaly, Dr. L. Kiminami will give a talk on the analysis of
palatability survey on rice consumption in East Asian countries, and discuss about the strategy for
rice-related industries from international aspects.

Here I will start to describe the functionality of rice. There have been a lot of researches on rice,
most of which have been related to useful components in rice bran. Rice bran includes many useful
compounds, such as thiamine (vitamin Bl) which is historically very famous for beriberi, y —
aminobutyric acid (GABA), ferulic acid, phytic acid (IP6), y — oryzanol, vitamin E, tocotrienols,
protein, fiber, etc. These can be used as pure compounds by extraction from rice bran, and also
used as food by taking as brown rice.

On the other hand, in white rice, amylose contents from rice starch are investigated for their
effects on carbohydrate and lipid metabolism. Especially, a high-amylose rice reduces glycemic
index (GI) by its non-digestibility, and is expected to have a protective effect on diabetes. Rice
protein has not been investigated until recently, but a highly purified rice protein prepared quite
recently made it possible to investigate new functions. Rice protein has powerful effects on lipid
metabolism, suppression of accumulation of cholesterol and triglycerides in the liver and plasma, as
the same as soybean protein, a typical health-benefiting food. It receives attention as a new,
healthy, third plant protein source following soybean and wheat. In addition, we report the results
of searching new functions of rice protein by DNA microarray analysis.
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Nutritional Properties of Rice Components and Pre-Germinated Rice

Dr. Wallace Yokoyama
USDA ARS Western Regional Research
Center, CA, USA

Northern California is the second largest rice growing region in the U.S. and produces mainly
medium grain rice preferred by Asian cultures. Farmer owned cooperative mills are extremely
large and produce large streams of rice and rice bran. During the 1980s our laboratory researched
methods of stabilizing rice bran for oil production and nutritional foods. Rice bran contains
essential components such as Vitamin E and other tocols, cholesterol lowering agents such as
oryzanols, and is also high in protein and fiber. We have investigated the nutritional properties of
these components in animal models and shown that they reduce cholesterol and also fat deposits in
the arteries from the heart. In recent years pre-germinated rice containing the bran and germ has
become available to consumers. Recently, We evaluated the physiological response of a diet
containing 20% rice germinated in hamsters fed a high fat, hypercholesterolemic diet and
examined the genes for fat metabolism in hamsters fed the control diet. Compared to animals fed
the control diet glucose was lower in the animals fed the germinated rice, however, liver fat was
higher due to pre-germinated rice feeding. HDL-cholesterol was higher but VLDL and LDL-
cholesterol was not changed in pre-germinated rice fed hamsters compared to high fat controls.
We also determined expression of liver genes from liver of hamsters fed pre-germinated rice
compared to high fat controls that might be involved in carbohydrate and fat metabolism:
CHREBP, SREBPI1c, FAS, SCD, PPARalpha and others. Our animal study of physiological
response, body and organ weights, and gene expression in hamsters were consistent with human
study reports of pre-germinated rice feeding.
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Comparing Sensory Profiles and Consumer Preference
for Major Rice Varieties in Japan

Dr. Tetsuo Aishima
President, Chemometrics and Sensometrics Laboratory,
Japan

After the World War II, various rice varieties have been introduced into the Japanese market to
meet diverse consumer preference. Therefore, we attempted to accurately describe sensory
profiles of major varieties of Japanese rice and to reveal attributes responsible for preference for
rice varieties.

Eight varieties of precooked rice from one manufacturer were used. After heating the sample
rice by a microwave oven, 50 g of each rice around at 600C was served for a sensory panel and
consumers similarly. Twenty attributes, 8 for aroma, two for appearance, four for taste, two for
flavor and four for texture, were selected from the preliminary discussion and then the descriptive
sensory analysis was conducted by trained panelists using line scales (Fig. 1). According to
ANOVA, 3 attributes were different significantly (p<0.05) and 6 highly significantly (p<0.01).

Overall preference for each rice variety was evaluated by 114 consumers using a 9-point hedonic
scale. The most preferred rice was Koshihikari cultivated in Niigata prefecture followed by Kirara
397 from Hokkaido, that price was considerably lower than the ordinary Kosthikari variety that is
currently the most predominant one. However, against expectation, the hedonic score for
Koshihikari from Uonuma area in Niigata ranked only fourth in spite of its highest reputation
among all and traded at the highest price.

The external preference mapping shown in Fig. 2 indicates that Koshihikari from Niigata was
preferred most because of its springiness and toughness in chewing.
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. . . Fig. 2 External preference mapping for 8 rice varieties
Fig. 1 Sensory profiles of rice samples
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Medical Significance of Japanese-Style Rice-Based Diet

Dr. Akihiko Saito
Professor, Graduate School of Medical and Dental Sciences,
Niigata University, Japan

Recent years in Japan have seen increases in lifestyle-related diseases such as diabetes and
metabolic syndrome (MetS), and the enhanced risk of heart disease and arteriosclerosis that comes
as a result has been medically recognized as a serious issue. Moreover, the complications of chronic
kidney disease that accompany these conditions are on the rise and inevitably driving up the
number of persons on dialysis.

According to a national study on health and nutrition conducted in 2006, 8.2 million people were
strongly suspected of having diabetes and 10.5 million were indisputably potential diabetics,
showing an increase of 2.5 million people (15.4%) in the total number of persons at risk since the
last study done in 2002. Moreover, the same study done in 2004 reported one in every two men
and one in every five women ages 40 ~ 74 were either highly suspect or already in the preliminary
stages of MetS. The special checkup and health guidance started this year is an initiative of the
Japanese surgeon general focused particularly on measures against MetS.

There are various causes for the increase in lifestyle-related diseases, such as a decline in
exercise that is inversely proportional to the increase in car ownership, but the change in Japan' s
eating habits, or in other words, the westernization of the Japanese diet (with a particularly higher
intake of fats), is believed to be a particularly big factor.

The buildup of fat in internal organs that comes with increased intake of fats and obesity causes
qualitative changes to fat cells. The abnormal excretion of hormones (adipokine) that results from
that causes a condition known as “insulin resistance,” which leads to MetS and diabetes. Also, a
high fat diet causes changes in intestinal bacterial flora, which increase the intestinal absorption of
endotoxins from gram negative bacilli and lead to endotoxic blood disorders. This in turn is said to
further exacerbate the “insulin resistance” of organs and cells.

Accordingly, improving one’ s eating habits is very important towards preventing and treating

these kinds of lifestyle-related diseases.
Various international epidemiological studies such as the INTERMAP and INTERLIPID Studies
have shown evidence that Japanese eating habits lower the risk of cardiovascular disease. Though
a high salt intake runs the risk of high blood pressure, the classic Japanese diet that is based on
rice and prioritizes fermented foods, fish and seasonal vegetables and fruits is believed effective
towards preventing and treating lifestyle-related diseases.

In any case, good “habits” cannot be acquired in a single day. Nevertheless, the Japanese people
are said to be genetically prone to diabetes. It is medically important that we revisit the good
aspects of Japan' s eating habits and culinary culture that are gradually being lost due to family
issues and so forth, and convey these good aspects to the next generation in the form of “food
education” .
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Trends in Rice Consumption in East Asia

Dr. Lily Kiminami
Professor, Graduate School of Science and Technology,
Niigata University, Japan

Rice comes in various shapes and forms. There are truly many: “rice as a staple necessary to
survival” , “rice as a preferred product selected according to personal tastes” , “rice as a culture
deeply rooted in tradition and customs” “rice as a lifestyle based on choice and values” , “rice as a
food with possibilities of new product development and benefits” , and so forth.

Japan has long been said to be “getting away from rice” , but this does not mean that the only
changes in rice consumption during this time were a reduction in rice consumption per capita. If
you carefully analyze statistics and survey data on rice consumption in Japan, China and Korea,
you will once again realize that rice is the most important food in the diets of this region. Yet, this
is not only because rice is a primary grain in East Asia. Rice plays a big role in food safety, trading
in farm products, promotion of the food industries and food culture. And, there is a great deal of
interest in how rice is consumed not only in Japan but also in China and Korea, what will rice
consumption be like in the future, whether sales of Japanese rice and Niigata rice in particular will
increase overseas or not, etc.

In a nutshell, commonness and diversity can be seen in the consumption of rice. In general, rice
consumption per capita increases alongside the transition from very low income to high income,
and then decreases again when at a higher income level. Nonetheless, rice consumption is affected
but more than just income level. Consumers take price, flavor, quality, safety, growing methods
and other factors into consideration in choosing their rice. Flavor - for example - is composed of a
number of elements besides sweetness, aroma and stickiness. Patterns of likes and dislikes exist as
combinations of these elements. And, at the same time that quantitative changes are occurring in
rice consumption, there is a growing diversity of qualitative changes to meet such as high grade
rice, highly safe rice, strong brand rice, rice with special benefits, etc. In any case, a number of
directions and patterns are seen in this diversity of demands.

This report elucidates the trends in rice consumption of East Asia and raises several issues
facing rice production as read from analytical results on rice consumption, such as the possibility of
establishing rice farming that is adaptable to structural reforms, forming food industry clusters
around a core of rice, and creating international networks in East Asia that are concerned with
rice.
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