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1. Introduction

In recent times, lifestyle-related diseases, such as diabetes and heart disease, are increasing due
to changes in lifestyle and dietary habits. Rapid increase in type 2 diabetes is becoming a seri-
ous problem, especially in South Asian countries [1]. There is also an increase in the number of
patients with cancer and dementia worldwide. In addition, the elderly population in the world
is increasing, while dementia is becoming a serious social problem in Japan. The risk associated
with these diseases can be decreased by improving eating habits, and the best way is to control
total calorie intake and eat foods containing active ingredients to prevent these diseases.

Many active ingredients in food to prevent these diseases have been discovered a long time ago,
and effective consumption methods for dairy food have been developed. For instance, active
ingredients extracted from food or artificially synthesized are found in the form of tablets for use
as a dietary supplement. Many people living in Europe and the United States prefer dietary sup-
plements, while the Japanese people prefer food-type to tablet-type supplements. Consequently,
“functional foods” have been developed that comprise artificial foods in which active ingredi-
ents are added [2]. Currently, various functional foods are developed and sold in Japan.

Recently, superfoods, instead of dietary supplements or functional foods, are considered an
effective mode of intake of active ingredients. The word “superfood” is a marketing term and
is not correctly defined. The idea of superfood was first proposed by Platt [3] and Wolfe [4].
According to the concept of Platt, superfood can be defined as a low-calorie food contain-
ing active ingredients that decrease the risk of diseases, such as cancer and dementia. Wolfe
defined the word “superfood” as a food that contains extremely high concentrations of active
ingredients or important nutrients. Foods shown in Table 1 have been selected as typical super-
foods based on these concepts, and their characteristics have been previously examined [5, 6].
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Superfoods Active ingredients or important nutrients at extremely high concentrations
Acai Anthocyanin

Black Garlic Cycloalliin and S-allyl-L-cysteine
Broccoli (Super Sprout) Sulforaphane

Cacao/Cocoa powder Cocoa polyphenols

Camu camu Vitamin C

Chia seeds Glucomannan

Goji berries [-Carotene

Hemp seeds a-Linolenic acid

Maca Minerals (iron and calcium)

Mangosteen Xanthone

Coconut oil Lauric acid (Medium Chain Triglyceride)
Spirulina Various nutrients

Table 1. Typical superfoods and their respective main active ingredient or important nutrients.

On the other hand, several common foods consumed on a daily basis contain sufficient
amounts of active ingredients, and therefore, they should also be considered “superfoods.” A
diet with a well-balanced combination of those foods is the most effective method to consume
active ingredients because the ingredients are easily available, used on a daily basis, and can
be used in several different recipes. However, there are few reviews on this approach. Thus,
in the introductory chapter of this book, I introduced the concept of an ideal diet using com-
mon superfoods. I recommend that the interested readers read the other chapters of this book
on the development of superfoods because the purpose of this book is to introduce both the
current topics on the development of superfoods and diet using superfoods.

2. Superfoods generally used in Japanese cuisines

Before discussing an ideal diet using common foods, I introduced the active ingredients
included in common foods that decrease the risk of lifestyle-related diseases, such as cancer
and dementia. I selected foods that are consumed on a daily basis in Japan, with active ingre-
dients that have been precisely examined previously.

2.1. Foods that decrease the risk of lifestyle diseases

Type-2 diabetes, high blood pressure, hyperlipidemia, and heart failure are the common
lifestyle-related diseases in Japan. These diseases can occur in conjunction with each other,
like a domino effect, and sometimes, more than two diseases can often occur simultane-
ously, and is referred to as the “metabolic syndrome.” The main causes of the metabolic
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syndrome are insulin resistance and high glucose consumption induced by obesity [7, 8].
Therefore, reducing obesity is the best countermeasure to decrease the risk of lifestyle-
related diseases.

The choice of oil is most impactful in reducing obesity because fatty acid composition strongly
influences the triglyceride characteristics. Docosahexaenoic acid (DHA) and eicosapentaenoic
acid (EPA) of w-3 polyunsaturated fatty acids (PUFAs) are present in high concentrations in
fish such as Pacific saury, sardine, mackerel and eel, which are popular fish in Japan. DHA
is most effective in enhancing the fluidity of fat. Rapid degradation of fat can be achieved by
positive and frequent eating of these fish, consequently reducing obesity [9]. Oleic acid has
an effect similar to DHA because it increases the ratio of w-3/w-6 by decreasing the number of
w-6 fatty acids [10, 11]. Olive oil contains high concentrations of oleic acid. Since people living
in the Mediterranean region frequently use olive oil, the risk of lifestyle-related diseases is
lower than that in people living in other European regions [12].

Positive consumption of compounds that can inhibit the absorption of triglycerides or enhance
the secretion of cholesterol is also effective in reducing obesity. Triglycerides are degraded to
glycerol and fatty acids by lipases at the small intestine. To inhibit absorption, compounds
can interact with those fatty acids in the small intestine. Calcium, which is mainly contained
in milk, small fish, and soybean, converts fatty acids to fatty acid calcium salt and inhibits
absorption. A study on rats showed that absorption of triglycerides could be decreased if high
concentrations of calcium are ingested with triglycerides [13]. Intake of polyphenols, such
as quercetin, is also effective in inhibiting absorption of triglycerides [14, 15]. Catechins con-
tained in green tea [16] can inhibit both intake and degradation of glucose, thereby decreasing
the levels of glucose, total cholesterol, and LDL in the blood. Alginate, a component of sea-
weeds such as Wakame and Kombu, promotes release of cholesterol from the body by enhanc-
ing of the secretion of bile. Taurine, which is present in octopus and shellfish, is a feedstock
of bile and enhances the production rate from cholesterol to bile. Therefore, positive and fre-
quent eating of foods containing these compounds decrease triglyceride and LDL cholesterol
levels, consequently preventing arteriosclerosis [17, 18].

Degrading triglycerides or inhibiting absorption is effective in reducing obesity. Fatty acids
are degraded via two pathways: (1) to produce energy in the mitochondria and (2) to produce
glucose in the case of low blood glucose levels. In the former, fatty acids must be transported,
assisted by carnitine, to the inner membrane of the mitochondria before degradation. Several
studies have suggested that positive consumption of carnitine enhances the degradation of
triglyceride [19]. As carnitine is contained in fish muscle, consumption of fish is the best way
of consuming this ingredient without unfavorable intake of animal fat.

Meanwhile, recent studies have estimated that increase or activation of brown adipocytes
(or bright adipocytes) is the most effective way to enhance degradation of triglycerides.
Uncoupling protein 1 (UCP1) in brown adipocytes is activated by noradrenaline and produces
heat by decreasing the potential energy of the inner membrane of mitochondria. The energy
decrease results in the degradation of fatty acids via the TCA cycle to reconstitute the energy
gradient. Several studies have shown that obesity and type-2 diabetes reduced by the enhance-
ment of UCP1 in humans [20-22]. Capsaicin and shogaol, which are spicy ingredients of red
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pepper and ginger, respectively, can activate UCP1 via the TRPV1 receptor, producing heat.
Therefore, continuous intake of these ingredients reduces obesity [23].

2.2. Foods to prevent aging

Recent studies have elucidated the mechanism of aging. One important factor that acceler-
ates aging is oxidation of lipids, proteins, and telomeres by reactive oxygen species (ROS).
Superoxide dismutase and catalase enzymes degrade ROS from mitochondria, preventing
the harmful effects of ROS. The activity of these enzymes in the elders is much lower than
those in the young people. Therefore, the increase in oxidation in lipids, proteins, and DNAs
in the elderly results in aging [24]. Antioxidants are effective in preventing the harmful effects
of ROS. Vitamin C, vitamin E, and B-carotene are known antioxidants; many polyphenols
and other compounds have been discovered as novel antioxidants with increased activity
[25, 26], for example, catechin (component of green tea), anthocyanin (berries), daidzein and
genestin (soybean), sesaminol (sesame), and lycopene (tomato). Eating foods containing suf-
ficient amounts of these antioxidants daily is expected to delay aging, although this effect on
humans has not been elucidated.

Foods that have antiaging effects based on another mechanism are present. Rutin, a com-
ponent of buckwheat and onion, improves blood circulation and insulin secretion [27, 28].
Sesamin protects many kinds of tissues. Allicin, contained in garlic and green onions, improves
the secretion of several hormones and the reproductive function, and allithiamine promotes
fatigue recovery [29]. Taurine, from octopus and shellfish, has effects of fatigue recovery and
decrease of stress. Therefore, positive and frequent eating of buckwheat, sesame, garlic, and
octopus may delay aging by controlling homeostasis. These foods are frequently used in the
Japanese cuisine.

Moreover, important genes related to aging were discovered by the progress of recent studies [30].
One is the sirtuin gene, which restricts gene transcription and results in delay of aging. The
sirtuin gene can be induced by caloric restriction. For instance, a group of researchers from
Wisconsin University investigated the effects of caloric restriction on aging using rhesus
monkeys; the aging effect was decreased in monkeys fed a low-calorie diet compared to the
control group [31]. Other researchers suggested that resveratrol, component of red wine, is
capable of enhancing the sirtuin gene [32]. The effect of polyamine on aging is also remark-
able [33]. A previous study reported that the mice fed a high polyamine diet appeared much
younger than the control. Another study reported that polyamine secreted by Bifidobacteria
in yogurt is responsible for increasing longevity. Although the study on foods that have a
capacity of rejuvenation is at a primary stage, such foods will become one of the targets as
superfoods in the near future.

2.3. Foods to prevent cancer

Deaths caused by cancer are increasing worldwide, despite development of several technolo-
gies to discover the early stages of cancer. Among the various causes of cancer, dietary hab-
its account for approximately 30%, while genetic factors have a less contribution. Therefore,
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positive and frequent eating of foods containing anti-cancer ingredients might be effective in
preventing cancer.

The effectiveness of green tea [34], garlic [35], and soybean [36] in preventing cancer has been
experimentally and statistically estimated. For instance, the rate of gastric cancer is much
lower in Chinese and Italian people, who commonly eat garlic, and in Japanese people, due to
the consumption of green tea. The rate of breast cancer in Oriental people, who commonly eat
soybean, is lower than that in the Western people. These results suggest that allicin, daidzein
(or genestin), and catechin are effective in preventing cancer.

It has also been reported that isocyanate, a component in cabbages, can prevent cancer by
degrading nitrosamine compounds. DHA and oleic acids can inhibit the growth of can-
cer cells at the primary stage [37, 38]. Moreover, many kinds of seafood and mushrooms,
which are frequently used in Japan, show anti-cancer effects. Fucoidan is a component of
seaweeds, such as Mozuku, Wakame and Hijiki, and can inhibit both growth of cancer cells
and formation of new blood vessels. -Glucan contained in mushrooms, such as Shitake
and Maitake, induces apoptosis of cancer cells by activating immune cells, for example, NK
cells [39, 40].

Although many compounds have been discovered as anti-cancer agents, it is difficult to deter-
mine the most effective ingredient because various causative genes are also responsible for
the disease. The National Cancer Institute in the United States conducted the “Designer Foods
Project” in the 1990s. The purpose of this project was to categorize the importance of foods
to cancer. As a result, approximately 40 foods with strong anticancer effect were selected,
divided into three categories based on their importance, and arranged into a pyramidal shape.
The foods belonging to the most important category are garlic, soybean, cabbage, ginger and
plants belonging to the family Umbelliferae.

2.4. Foods to prevent dementia

The proportion of elderly people is rapidly increasing in Japan. Consequently, dementia,
such as Alzheimer’s disease (AD), is a serious social issue in Japan. Although studies have
elucidated why AD is developed, effective treatment to cure dementia has not been estab-
lished yet. Therefore, good dietary habits and lifestyle are the best ways to prevent the onset
of AD.

DHA is one of key compounds effective in preventing AD. Phospholipids of the nerve cell
membranes are rich in w-3 PUFAs, and 11% of PUFAs are DHA, keeping a healthy network
between nerve cells in hippocampus where new information is remembered by reconnecting
a neural network. The conversion rates from a-linolenic acid to EPA and from EPA to DHA
in humans are only 5 and 0.5%, respectively. Humans are unable to synthesize DHA in the
brain. Therefore, the healthy function of the brain is strongly disturbed by the shortage of
DHA. In fact, DHA content in the brain of AD patients is much lower than that of younger
people [41]. Several studies have reported that the brain functions can be improved by fre-
quent intake of DHA [42-45]. These results suggest that positive and frequent eating of fish,
which contains DHA, is necessary to delay the onset of AD.
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Inhibition of amyloid f (AP) accumulation and aggregation is also effective to prevent
AD. Neprilysin (NEP) and insulin-degrading enzyme (IDE) function as AP degrading
enzymes [46, 47]. They preferentially function to degrade insulin, under high levels insulin,
and, therefore, the incidence of AD is high in patients with diabetes whose insulin levels are
constantly high [48]. Active ingredients, which can control the blood glucose level, are also
effective against AD, that is, green tea [49].

In addition to the abovementioned compounds, several active ingredients are also effective.
For instance, the effect of olive oil was discovered when the relationship between the diet and
dementia was investigated in the Mediterranean region, where the rate of dementia is low.
Some studies suggest that oleocanthal, from extra virgin olive oil, is the active ingredient
effective in preventing AD [50, 51]. Dipropyl trisulfide (DPTS), contained in onions, is an anti-
oxidant, whose preventive effect on dementia is expected because DPTS can be transferred
to brain through the blood brain barrier. The rate of dementia in India is much lower than in
America, probably due to consumption of curcumin, a component of turmeric [52]. Several
studies have demonstrated the effectiveness of curcumin with regard to AD. Japanese fre-
quently eat “curry rice” containing high amounts of turmeric.

3. Ideal diet using common foods containing active ingredients

Foods and active ingredients described in Section 2 were summarized in Table 2. These foods
are commonly used in Japanese cuisines. As shown in Table 2, most of the active ingredi-
ents can prevent two or more diseases. A well-balanced diet containing these foods would be
ideal to prevent lifestyle-related diseases, aging, cancer, and dementia. In Japanese food as
well as in other cuisines, many kinds of fish, seaweeds, shellfish, and mushrooms are used.
Therefore, well-balanced intake of active ingredients in a variety of dishes is a characteristic
of Japanese food, and I believe that Japanese food is one of the ideal diets.

The Mediterranean diet is also noteworthy, since the risk factors of lifestyle-related diseases
in people living in this region are low. Furthermore, many studies have elucidated that the
Mediterranean diet is effective in preventing dementia as well as lifestyle-related diseases
[53-55]. The Mediterranean diet is a good combination of fish, olive oil, shellfish, seafoods,
and plant-based foods, such as vegetables, fruits and beans. Recently, a Mediterranean—
DASH Intervention for Neurodegenerative Delay (MIND) diet was developed by a group of
the Rush University [56-58]. The concept of the MIND is based on the combination of both
advantages of the DASH and Mediterranean diets. In the MIND diet, positive intake of 10
kinds of foods and negative intake of 5 kinds of foods are recommended.

A remarkable aspect is that the active ingredients in Mediterranean diet and MIND diet are
similar to those in Japanese food, and all of them utilize well-balanced intake of these active
ingredients in common foods. Therefore, these active components are essential factors to
realize an ideal diet. Foods and taste preferences are different for each country, and eating
Japanese or Mediterranean foods every day can be difficult or unacceptable for people of
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Active ingredients Effectiveness to Foods Japanese cuisine
Contained in food A B C D

Unsaturated fatty acid

DHA and EPA o o o o Saury, mackerel, horse mackerel etc. Sushi

Oleic acid o — o o Olive oil Anthocyanin
Antioxidants

Anthocyanin o o — o© Berries

Catechin o o o o© Green tea Japanese tea
Daidzein and genestin o o o — Soybean Tofu, Miso
Rutin o o — o Buckwheat Soba
Lycopene o - — — Tomato

Resveratrol — o — — Red wine

Curcumin — — o © Turmeric Curry

Other compounds

Allicin o o o — Garlic, green onions

Taurine o o — — Octopus, turban shell Takoyaki
Sesaminol o o o — Sesame

Alginate o - — — Kelp, wakame Miso soup
Fucoidan — — o — Mozuku

B-Glucan — — o© — Shiitake, maitake etc.

A, Obesity and metabolic syndrome; B, aging; C, cancer; D, Alzheimer’s disease; o, effective; —, effectiveness is unknown
or low effective.

Table 2. Active ingredients and foods commonly used in Japanese cuisines and their respective effectiveness to some
diseases.

other countries. It is important to use local foods and cuisines for designing the ideal diet
containing active ingredients.

4. Conclusion

Superfoods listed in Table 1 have excellent effects on nutritional supplementation or on preven-
tion diseases. Therefore, they are useful for the people who are short of medicine. Moreover,
the study on the development of novel superfoods including genetically modified one is use-
ful for food shortage, which may occur in the near future. On the other hand, several common
foods that are frequently eaten daily contain sufficient amounts of active ingredients. These
can be found in ideal diets, such as Japanese food, the Mediterranean diet, and the MIND diet.
A well-balanced diet combination of these foods may be more effective in preventing diseases.
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