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The Year 2014 is very important to Dutch Mill
Group since it is our “30th Years Anniversary”.
Throughout the passing fimes, Dufch Mill
has committed to deliver innovation and
quallity dairy products for better health and
nutrition of Thai people. We continue to
support the Thailand Congress of Nutrition
and encourage knowledge understanding
regarding healthy diet and proper nutrition
to Thai consumers to improve their better
livings.

Currently, the NCDs (Non Communicable
Diseases) or chronic non-communicable
disease are human diseases that we create
by ourselves. It is arising from the improper
lifestyle on both dietary and exercise activities
including the dissolution of the body by
aging. These can cause chronic diseases
such as diabetes, osteoporosis, heart disease
and stroke, cancer, etc. The number of
patients is likely to increase gradually while
the age of these patients are reducing.
Therefore, the "Nutrition for health and disease
prevention" is very important for Thai people
to pay attention on in order to improve their
behaviors and lifestyle to reduce those risks
since then.

We would like to thank all doctors,
nutritionists, professors and expertise from
many academic institutions and from Thailand
leading hospitals for your efforts and fimes
to support us in preparing articles in this
journal, which can help maximize benefits
to consumers and Thailand society. We hope
that this Journal of Health & Nutrition Focus
can help dll readers to bring nutritional
knowledge to use in everyday life to promote
healthy lifestyle and to ensure disease
prevention. We wish all of you will have good
health and wellness.

Your sincerely,
Dutch Mill Group
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Nowadays, consumer’s requirement
and demand for food products are
increasing. There are many types of ’
food trends in 2014. Key frends inthe = 4
interest of consumers for Food, Nutrition

and Health were analyzed by New =2
Nutrition Business. The summaries of

the Top 5 key trends are as follows:
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Key Trend 1: Naturally functional food
Naturally functional food is the biggest

trend in 201

requirement for any brand, even those

4; it is becoming a basic consumer

without an overt health position. Naturality
is also an innovation strategy, with the biggest
successes coming from creating new brands
and new product formats. The naturality trend
has been the most successful for beverages
and snacks.

The naturality frend does not mean that
consumers are looking only for “traditional”
food. In fact, they are willing to accept new
ingredients, new food formats and new health
benefits from nature, provided that the product
meets consumer’s definition of naturalness.
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Key Trend 2: Dairy products

In consumers’ minds, dairy products enjoy
a sfrong “natural healthy” image and have
become a frustworthy group for health
messages. This is because dairy proteins,
which are accumulating a growing body of
science behind their benefits, are emerging
as an essential ingredient fo support “healthy
ageing”.

In the past, diary fats have a negative
image in some consumers’ minds. However,
emerging science is improving dairy’s image
even further and changing the negative
image of dairy fats. Numerous researches
have indicated that fats in dairy food do
not increase the risk of cardiovascular disease.
Moreover, Micheael Zeme, a researcher from
University of Kentucky said that it has been
a proven fact for the past 10-20 years that
dairy products have many health benefits.
Aég a resulf, the dairy industry is investing a

éfreo’red from
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Key Trend 3: Food with protein

Proteins are the second-most important
substance for our body apart from water. For
the past 10 years, consumers are starting to see
its benefits and paying a closer attention fo it,
especially those in the age range between 18-34
and those above 65 years old, who are in
need for high protein food. They are seeking
for other protein source for maintenance needs
and to keep a healthy body. In parallel with
the growing interest in protfeins, there are
increasing numbers of media reports from
scientific studies supporting the beneficial role
of protein as well. Dairy products, in particular,
have been identified as a quality source of
protein. Dietitians have also recommended that
the daily intake of protein is 50 grams for Thai
adults. However, many groups of consumer
still intake an incorrect amount of proteins.
Key Trend 4: Energy food

Key trend for energy food such as
energy drinks, continue to be one of the world’s
fastest-growing markets. One of the biggest
trends is about how to use the “Naturality” frend.
“Naturality-energy ‘rankshighonmanycompanies’
new product development agendas. Most
consumers’ interests are towards products
that they can quickly see and feel the result
from the energy boost almost immediately.
Key Trend 5: Weight Wellness

Obesity is increasingly becoming a
major health problem. It is a major burden
for healthcare costs because it is related to
many chronic diseases such as type 2 diabetes,
elevated blood pressure and cardiovascular
disease. Recent results from the WHO Global

alth Observatory Data Repository for adults
~in Europe
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Nutrition|Focus.




I = o q‘d ‘u‘ s a < v
NUINLIUIBUTZUINTN TN UIMTNNUNTENIN=BIU
170NN 57.4% 1aelszunalantssnnsianun d1vsy
sL‘LL‘LJi‘:L'V]ﬁi‘lﬂﬂW‘Ll’Jl’WflV’n’lll‘];ﬂ‘ll’adﬂﬂ?:é?uiuﬂi‘:‘]ﬁﬂﬂﬂﬂ
da B o N A
niangiawn 15 Taull luwene 28.3% waziwemi

40.7% (BMI > 25 nn./u.5)

9: as as vl [~ = (ay
nsaupuimindalaidugngalsrasiniugiu
vavgusinalunsAndindulafeniunisislnaiagunim
=2 v ad v = = o &8 o |
faudianaezdnegusnanassvtinfasasdvazngun
luuansaandmiay wafiiulAdndwiva§usinaviuin
Winnuaulalusdsasunnliimnatios 1y Lansusn

a o A aa o o @ v
ALAT AU UBTAN NS UFT (Tuau

Summary

showed that on average, 57.4% (crude
estimate) of adults (both sexes) are overweight
or obese. In Thailand, the prevalence of
obese adults aged 15 and above is 28.3%
for male and 40.7% for female BMI > 25 kg/ m.

Weight management is an underlying
goal for most consumers’ decisions about
eating healthily, even though they may not
be aware of it, and it may not be overtly
expressed. Therefore, this trend can induce
consumers’ inferests in products with less
sugar such as low-calorie sweeteners products.
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With increasing numbers of food products in the market yearly, consumers have more choices to
choose from, with each group having different food requirements. As the key trend of consumer
requirements in 2014 were being investigated; naturally functional food, dairy products and
food with high protein are the biggest trend. In addition, energy drinks and products for weight
management also continue fo be among the list of requirement from consumers. Apart from that,
the most important requirement from consumer is health benefits due to the increased incidence

of diseases nowadays.
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Quality Milk

Good Choice for Good Health
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In the current global frends, foods are graded to contribute to
the development for increasing competitiveness of manufacturers in
the global market. Recently, Thai Food and Drug Administration (FDA)
under Ministry of Public Health have initiatively set the criteria of
“premium” standard to further enhance the quality of food products
including milk. The standard of the milk production throughout the
whole supply chain is upgraded to add value to dairy products
in Thailand, under the policy and strategy of food quality and
food safety by the Committee of the National Food Thailand.
This will allow people to drink quality milk with safety and also
encourage Thai milk industry to be competitive and ready when

stepping into the ASEAN Economic Community (AEC) and the
world market.
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Accordingly, foods and the consumer
products have been classified into 2 grades
which are standard and premium. The
standard grade is the product with normal
quality with reasonable price while the
premium grade is the high quality product
with the higher price. This premium concept
is the policy of the Ministry of Public Health
aiming to increase the opportunity of Thai
manufacturers to market more product
varieties and to better serve demands of
specific consumer group. By the way, the
standard  products which prices are
controlled by government, consumers will
be able to find it in normal price in regular
market. The Ministry of Public Health No. 256
(dairy cattle) has already set minimum
standards of milk which are protein not less
than 2.8 percent by weight. And for the full
cream milk, its solid non-fat confent must
not be less than 8.25 percent by weight and
the lipid (fat) must not be less than 3.2
percent by weight. These requirements are
basic criteria to-ensure that consumers can
get the quality, valuaoble and useful
products, and the manufacturers are
required to produce all milkk to meet the
standards needed for consumers.
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The origin of the criteria for a "Premium" on
the label

Labeling is one of the channels which
manufacturers use to communicate to
consumers to know how good and what
quality of their products are. There is no
criteria to approve what message can be
posted on label, when to use, and what
kinds of foods can be allowed to use, since
the premium character of each food is
different. FDA has
considered based on guidelines from any

In the past, Thai

other relevant government agency such as
Thai Industrial Standards Institute (TISI.).

In order to support the expansion of the
food market which is growing rapidly for
both domestic and foreign, we need to
have the clear criteria to justify and use as
guidelines for approval. Thus, Thai FDA has
set premium standard of food and milk to
communicate to everyone to know what
and how to use premium word.

In food industry, there are many levels
Goods
attention now is the high-quality product

of quality products. received
also known as premium product. The
definition of premium food is the food that
has a special feature comparing to general
food or the other food in the same category
in term of better quality and more valuable.
Any food which is needed to use “Premium”
on label has to follow the guideline and
Ministry of Public Health (MoH) Notification.
There are 2 MoH Nofification which set
critferia for Premium Milk, details are as

follows:
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1. MoH Notification for using premium
word on food labeling: This is the criteria for
general foods which need to use premium
word on food labeling.

2. MoH Notification for using premium
word on milk labeling: This is the criteria for
full cream milk which need to use premium
word on labeling.

The objectives of these 2 notifications
are to support the development and
enrichment of milk product, and also to
build consumers’ confidence in the products
as well.

Same Milk, different quality

The principle of the premium milk
notification is to control all supply chain or
called From Farm to Table in order to create
consumers’ confidence in the safety, quality
and taste of milk. The criteria which are has
set for premium milk are:

e Somatic cells (Somatic Cell Count)
or white blood cells volume must be less
than 300,000 cells/ml. This specified level
can tell us about how healthier cow is. If
the somatic cell volume exceeds 300,000
cells/ml., there is arisk for the cow to develop
mastitis disease. This notification is the
first attempt to urge farmers to take care
of the mik production cycle from the
beginning since food quality has to be
maintained from upstream. Besides somatic
cell volume can tell the cow'’s health condition,
somatic cell itself can release enzymes fo
kil bacteria in milk and cause the better
flavor of the mik. Many people have wondered
why milk from abroad is more delicious,
the reason is a great management of
milk on farms, cow’s health, and a better
environment can makes milk better quality
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and taste.

e Cold chain system (Cool Chain) is a
management process to maintain product
quality from the manufacturer to the buyers.
The temperature must be proper and cold
enough to maintain quality throughout the
storage. As soon as coming from cow, Milk
has to be Immediately cooled at 4 'C and
then processed and stored at the right
temperature until it reaches the consumer.

« Total microbial count (Standard Plate
Count) is another factor that affects the
quallity. And flavor of milk in dairy premium
specified time period not exceeding
200,000 colonies per ml. The number of
bacteria in raw milk from farm to factory
can indicate the level of management
and environmental care. If the milk was
left af room temperature for a long time,
microorganisms will be increasing rapidly
which reduce delicious aroma and flavor.
It is necessary to cool milk when coming
from cow immediately because microbial
grow in milk as well. Therefore, there must
be temperature control for milk product.
It is stated by law that milk must be kept
and sold at a temperature not exceeding
8 'C. Even though the consumers may not
know about the microbial threshold above
(the law is set for manufacturers practices),
they will feel the taste of fresh milk. To be
known as the premium milk would help
build consumers’ confidence in the safety
of dairy products, ensures that consumers
get milk from a healthy cow, and believe
that entrepreneurs have produced milk with
care in every step with a great responsibility
to produce quality product.
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Besides, Thai FDA dalso set up the
percentage of milk solid content in milk. For
the standard milk, protein must not be less
than 2.8% by weight. Since the premium
milk has to be better and has richer taste,
protfein in premium milk is set to be noft less
than 3.1% by weight. This protein content is
derived from rich cattle feeding with source
of nitrogen protein coming  from
concentrates and roughage feeds. When
cows eat good food, they give milk which
is also a good composition. The notification
of premium milk also set fat level not to be
less than 4.0 percent by weight while the
standard milk notification set fat level not to
be less than 3.2 percent by weight.
Accordingly, the standard milk taste more
liquid rather than the premium while fat
concentration in premium milk give
consumers creamy texture in the mouth.

The government has adopted the
premium milk policy in order to raise the
standards of development of the whole
supply chain of milk production. Those
benefits from development are:

Consumers can get quality products,
safe and nutritious. It is certain that the
premium milk price would be higher than
standard milk due to high cost. The
premium milk will be another altermnative for

consumers to make choices.
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Producers can raise the level of
competition of producers in the market
including increasing responsibilities  to
control quality from farm to table. They
have to take good care of cow by investing
in good cattle feeding. They must maintain
the cold temperature throughout the chain
and control higher nutritional value of milk.
The good management of the center for
raw milk collection must be maintained
since they cannot mix standard milk with
premium milk due to their different milk solid
content and the confidence of having the
traceability system for premium milk.

Agriculturists as part of the farm and
feed, have to pay attention to quality.
When they take good care of cows, they
will get good quality milk with the good
pay. This will be incentives to them to
improve the standard of cattle and have
good farm management.

Government will take care of both
upstream at regulatory standards and
downstream at the price mechanism. This is
important because to come out as a
premium or high quality product, it requires
high investment in many areas, for example,
we need to invest in good quality of cattle
feedings to get high protein and we need
fo invest in tools, equipment and more to
get temperature control throughout the
chain. Since the cost increase, the final
price will be higher than standard milk. This
mechanism would be proportional to the
price of rising costs.

All of these factors are important and
impact to the government policy to achieve
the objective of improving the quality of the
food and drive Thailand feeding milk to be
competitive in the global market.
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Summary
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vovUsinAlng ImolinuINglRAuUUATUMUA Uaonre Sasiiosod Iednturnmoinsuims wsou
fvaduaudli “uding 1odule” IdoMmodusBinuinsugvoNBaU (AEC) ladunamlan  rodla
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Milks are different in quality. Good quality milk must come from good quality ingredients with
great care on every step from upstream to downstream (From Farm to Table). Recently, the Food
and Drug Administration (FDA), Ministry of Health, has initiatively set the premium standard to further
enhance the quality of the food and milk and to develop standard of milk production throughout
the chain to gain value added to dairy products in Thailand. This will support Thai people to have
a chance to drink good quadlity, safe, nutritious and delicious milk. This is also to support Thailand
to compete in milk industry when stepping into the ASEAN Economic Community (AEC) and the
world market. By setting quality standards relating to milk cows, including the amount of somatic
cells (Somatic Cell Count), tfemperature control (Cool Chain), total plate count (Standard Plate
Count) and the criteria in premium milk, this can provide reasonable assurance of safety, quality,
taste and nutritional value of milk product.
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Nutrition Therapy

and Diabetes Mellitus
InsUUUaNUISAILIKOU

ANAns19N9e Woy.2990l Daentun
NATINRYSANANS
ARUZUNVIEIANARAS FBT1INENLINA

Prof. Wannee Nitiyanant, M.D.
Department of Medicine

Faculty of Medicine Siriraj Hospital,
Mahidol University
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Nutrition therapy is one of key components for management of diabetes mellitus. Diabetic diet is

a healthful eating pattern recommended for patients with diabetes as well as those at risk for diabetes

to facilitate better control of blood glucose, lipid derangement and hypertension.
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Actually, dietary pattern for
diabetes is suitable for everyone who
cares of health. Healthful diet pattern
accompanying with exercise is effective for
prevention of chronic non-communicable
diseases, for example, diabetes mellitus,
cardiovascular diseases, cancer etc. The
success of nutrition therapy depends on
understanding how to make good food
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Gaining the knowledge of nutrition
therapy is mandatory for diabetic patient
or care giver to be able to folow and
make food choice correctly. Dietitian or
diabetes educator provides individualized
meal planning. The essential elements of
knowledge must be acquired including
food group, food portion, food choice and
exchange.

1. Food group: defines groups of food that
provide different macronutrients. They are
carbohydrate, protein, fat, vegetables,
fruits and milk.

2. Food portion: a portion fo measure
various kinds of food to achieve constant
allowance.

3. Food choice and exchange: ability fo
make choice of different food to achieve
macronutrient and caloric allowance. Food
can be exchanged in the same group or
between the groups. The exchange allows
more food choice, more flexibility while
maintaining caloric allowance.

Principles of nutrition therapy are
recommendation of diet that provides
appropriate caloric intake, proper food
composition and a variety of choice. It
must be individualized, easy to follow
and adhere to for long-term practice.
The excess caloric intake will be store as
fat in fat tissue and other internal organs
especially liver and muscle. This excess fat
storage put extra weight to the body and
deteriorating effects on health.

Let make an indexed case to engage
in nutrition therapy, a 162 centimeters-tall
office-work lady weighs 65 kilograms.
To start nutrition therapy, the following
practical steps are suggested.
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1. Assess your body weight. The range
(lower and upper) of your proper weight
can be defined by 19 multiply by height
and 23
multiply by height (in meter) twice (upper limit).

(in meter) twice (lower limit)
The indexed case’s height is 162 centimeters =
1.62 meters. The calculation is: 19 x 1.62 x 1.62
=49.9 and 23 x 1.62 x 1.62 = 60.4, therefore her
proper weight will be between 50-60 kilograms.
She is 5 kilograms over-weight.

2. Determine how much fo eat (caloric
intake). The daily caloric intake depends
on your proper weight for height, your work
activity and other tasks performed each day.
The daily caloric intake can be calculates
by multiplying your proper body weight by
calories required for level of your activity.

« Sedentary activity requires 25 kilocalories
per kilogram body weight. Sedentary activity
defines as most of fime in sitting or reclining
position for example office work, with no other
physical activity or exercise (walks all day less
than 3,000 steps).

o Light activity requires 30 kilocalories per
kilogram body weight. Light activity is work
with body movement, work with light force for
example house work and work that required
walking (walk less than 30 minutes per day).

» Moderate activity requires 35 kilocalories
per kilogram body weight. Moderate activity

- is work with moderate force for example
. cleaning house, washing car, gardening

together with other physical activity as
dancing or walking more than 30 minutes per
day.

e High intensity or strenuous activity requires
40-45 kilocalories per kilogram body weight.
High intensity activity is an active lifestyle

- includes labor work, field work, jogging. running

and other sports.
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The indexed case categorized as
sedentary lifestyle having very light daily
activity her caloric need is 55 multiply by 25
= 1,375 kilocalories per day.

3. Learn the right way to eat. One
should eat 3 main meals everyday
including breakfast, lunch and dinner.
Dinner should contain calories less than
breakfast and lunch. For example, the
indexed case needs 1400 kilocalories
per day, therefore, she should have 500
kilocalories for breakfast and lunch and
400 kilocalories for dinner. Dinner should
be before 6.00 pm. If snack is needed
calories should be taken from dinner and/
or lunch and summation of all calories from
all meals and snacks should not exceed
calories limit per day. Each snack should
provide 120-180 kilocalories.

4. Plan meal under these condiitions.

e In one plate, fil one fourth with
carbohydrate, one fourth with protein and
one half with vegetable.

e Process food by boiling, steaming,
roast, baking, grill or pan fried with smalll
amount of oil.

e Cook with less sugar, salt or fish sauce.
Use minimal ketchup and other sauces.
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e Avoid deep fried food especially
those topped with scramble bread, flour
and/or egg.

e Use less coconut milk in cooking.

e Drink non-sweetened low fat milk or
soybean milk. Use non-sweetened low fat
milk for your coffee or tea.

e Replace sugar by non-nutritive
sweetener with certain limit.

e Choose fruits for your dessert or
snack.

e Eat puffs, pies cookies or coconut
milk-based dessert at minimum.

e Extend eating time by taking a
small bite or bite-sized by spoon with
multi-repeated chewing.

e Drink water 6-8 cups every day,
but other non-sugar-sweetened drinks on

occasion.

5. Set up food portions for
nutrients and caloric allowance (usually
by dietitian). Dividing all portions info 3
meals including snacks when necessary.
The indexed case requires daily energy of
1,375 kilocalories. Food portions for her will
be in column 1,400 kilocalories/day of the

table below.

Measurement Calories Caloric (energy) Intake/day (kilocalories)
Roud et of Portion per Portion 1,400 1,600 2,000 2,400

Carbohydrate* (cooked)| rice-ladle 80 7 8 10 12
Vegetables (cooked) rice-ladle 10-25 4 4 6 6
Fruits (fresh) portion 60 B 4 5 6
Protein/meat (cooked) | tablespoon 18-50 12 12 16 20
Cooking oil teaspoon 45 3 4 5 6
Low fat milk** Cup (240 ml) 120 1 1

*Sugar in diet should be kept at minimum, 3-6 teaspoon/day dividing in 2-3 medals. In the presence

of 3 teaspoons sugar, one portion of carbohydrate or fruit should be removed

**One portion of carbohydrate and one teaspoon of cooking oil can be replaced

for one cup of low fat milk.
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6. Choose food properly from each
food group.

Carbohydrate includes rice, legumes (peas
and beans), flours (breads, spaghetti, macaroni
and noodles) and sugar. Partially polished rice
is preferred to white rice, whole wheat bread to
white bread. Sugar includes table-sugar honey
and syrup which should be used at minimum,
3-6 teaspoon/day. Starchy vegetables or fruits
such as bean, potato, taro, comn, pumpkin,
are counted as carbohydrate.

Vegetables. Leafy vegetables contfain
10 or less kilocalories per portion. Legumes,
carrot, baby com, onion contain 25
kilocalories per portion. Consume more
leafy vegetable in wide variety.
should be in
everyday menu. Portion size depends on

Fruits, Fresh  fruits

carbohydrate and sugar content. Roughly,
one portion of high sugar and starchy fruit
as mango, banana, ripe papaya, longan,
lychee, equals 6-8 bites, one portion of juicy
fruit as orange, pineapple, honey-dew,
melon, water melon, cantfaloupe, dragon
fruit, equals 8-12 bites, one portion of low
sugar fruit as apple, rose-apple, monkey
apple, guava, equals 12-16 bites. Avoid
fruit juice, canned fruits, fruits in syrup and

preserved dried fruits
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Protein includes all kinds of meat and
egg. They are categorized in 4 types, very
lean, lean, medium fat and high fat meat.
Very lean meat as egg-white, fresh-water
fish, fish ball, chicken ball, chicken breast
without skin, shrimp, lobster, provides
18 kilocalories per tablespoon. Lean meat
as tuna, salmon, oyster, chicken drum-stick/
thigh/leg  without  skin, pork, beef,
provides 28 kilocalories per tablespoon.
Medium fat meat as whole egg. pork
rib, ground-pork/beef (no fat), ham,
provides 38 kilocalories per tablespoon
(one half medium-size whole egg equals
one tablespoon). High fat meat as pork/
beef with fat, ground-pork/beef (with fat),
streaky pork, deep-fried meat, chicken
wing, hotdog, sausage, bacon, provides
50 kilocalories per tablespoon (3 strips of
bacon equals 2 tablespoon). Eat fish and
chicken most of times. Avoid red meat,
high fat meat and processed meat (only
once or twice weekly). All processed meat
contains high sodium.

Fat includes animal fat and cooking oil.
Animal fat contain cholesterol and high
amount of saturated fatty acids. Use
cooking oil with high mono-unsaturated fatty
acid such as rice-bran oil, olive oil.

Roasted peanut and tree nuts as cashew,

. macadamia, almond, pistachio, contain

odest amount of fat and mono-

consumption of 1 tablespoon is fine.
table spoon of nut equals to 1 tfeaspogh




vuy thuuan 100 33 Usznaudaelasiu 3.6 N3y
T1siu 3.5 n31 uaztinna 4 ndu Senlasfusentneduiden
nthuumdassue @lasiu 2 ndi Suarluuaanvun
Bandiusanasiuwe Ayl dwllsfusasing
iy ﬁwummﬁﬂ@qLwiw:ﬁﬁﬂmaua:m?ﬂhﬁwﬂu
T dhuuansaan 1 uflimaaanu 180 flaunaes thuy
wIaatiuuesadn 1 uilinaany 120 Alauaass thuy
PaTuLesadn 1 unlEnasanu 75 ﬂTaLLﬂam 'l
AuthuuvEednlls Mihuud sy thuudmses
vutien 1 ufa 1y 140 Alaunaes

Milk Whole milk 100 ml. contain fat
3.6 grams, protein 3.5 grams and sugar 4
gram. Partial removed fat from milk, low
fat milk contains approximately 2 grams of
fat in 100 ml. Non-fat milk means all fat is
removed. One cup of whole milk, low fat
milk and non-fat milk provides 180, 120,
75 kilocalories, respectively. Low sugar
soybean milk provides 140 kilocalories per

cup.

Summary
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Food preparation or purchase according to the above instruction will cover proper quality
and quantity of meals. Appropriate food exchange makes every meal enjoyable, yet maintains
its healthfulness. Be aware that carbohydrate directly affects blood sugar. Refine carbohydrate
and high glycemic index carbohydrate increase blood sugar rapidly. Fat may slow down burning
of carbohydrate. Protein generally has no effect on blood sugar level. Adherence to nutrition
therapy can promote achievement to target for glycemic and risk factors control. It is supplement

to hypoglycemic agents in the treatment of diabetes.
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Assoc. Prof. Pisamai Kulkanjanatom, Ph.D.
Faculty of Pharmacy, Mahidol University

Stevia: A Natural Sweetener

KOJKOU KOUDINSSSUBE

Ko HNUITUWLTTIRAo WK UIQEISSSUBNE TBO3NENAaasI Stevia Rebaudiana Berfoni 130
AISunaU, 91 “adide” ogfluood Asteraceae (Compositae) TnurNitooglunduaiusnidonuiuo
wsuIaUSKIWUSINAUSBaIAaUNSINGE BosousBalau s INJElSusnrouwaurusIAULLNUNDN
1,500 Tuuas TukndkouikbariadoshidansroulsinnuSosarty Boansronunidoiduansiinoiy
KOWLTAUSIIDININGDS Ia:DAUKULINNSILhanserio 150 - 300 M TAouAscaenolu
orhaanensagou vdou ianuanusouldtid 200 ovAisaiBea

Stevia rebaudiana Bertoni is the herbs in Astereacea family (Compositae), commonly known as
sweetleaf, sugarleaf or simply stevia. Its origin is in South America. The leaves had been fraditionally
used for fiffeen hundreds of years in both of Brazil and Paraguay fo sweeten local teas and medicines.
Glycosides those isolated from stevia are non-caloric and 150-300 times sweeter than sucrose, heat-stable,
pH-stable, non-fermentable, stable in acid and base solution and heat stable up to 200 Degree Celsius.

atidooa InalAlsd ansanausgnsoNkodKoU Steviol glycosides: Pure Extract from Stevia

Steviol glycosides are the glycoside of

ansvnululuvd vy Wuansdszneulnalalan Y .
b diterpine. It is white or pale yellow powder.
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pRALM9LAe kaziAuna WuAu TngasAnsaIinsuasen United States permifted the use of steviol

glycosides as a food additive since 2008.
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(Codex 2010: JECFA Monograph (2010) INS no. 960)

""COOH

Isosteviol

“COOH

Steviol

R R,
Stevioside B-Gle B-Gle2-B-Gle
Steviolbioside H B-Gle2-B-Gle
Rebaudioside A B-Gle B-Cixlcz—B-G Ic
3
B-Glec
Rebaudioside B H B—Glgcz—Blec
B-Gle
Rebaudioside C B-Gle B-Glec2—a-Rha
|3
B-Glc
Rebaudioside D B-Gle2—B-Gle B-Gle2-B-Glc
I3
B-Gle
Rebaudioside E B-Gle2-B-Gle B-Gle2-B-Glc
Dulcoside A B-Gle B-Glc2-a-Rha

Stevia was also approved for use in EU.
For Thailand, stevia was permitted to use in
herbal tea since 2010. Steviol glycosides were
approved by Thai FDA since 2002 and the
standard quality of steviol glycosides were
assigned in 2013.

Steviol glycosides are the purified
substances extracted from Stevia rebaudiana
Bertoni, containing nine compounds which are
Stevioside, Rebaudioside A, Rebaudioside B,
Rebaudioside C, Rebaudioside D, Rebaudioside
F, Dulcoside A, Rubusoside, and Steviolbioside.
The content of steviol glycosides that are
available for used as a food additive must not
be less than 95% of its dried weight. (Codex
2010: JECFA Monograph (2010) INS no. 940)
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Health Benefit of Stevia

Stevia is a great option for people who
are suffering from diabetes, obesity, high blood
pressure, heart disorders and high cholesterol.
Whether it is used as a non-caloric sweetener
for a sugar substitute, this wonder herb can
be very beneficial to our body. Scientific
research indicates that stevia effectively
regulates blood sugar in people with diabetes.
Pure extract from stevia appears to improve
function of the insulin. Additionally, studies
have indicated that stevia tends to lower
elevated blood pressure while not affecting
people with normal blood pressure.

At present, Thailand has the ability to
cultivate and produce steviol glycosides at
an industrial level to make up for the large
amount that are being imported. The whole
production chain came from an all in one
research process which range from selection
and development of good strain of stevia for
high yield of steviol glycosides, cultivation,
extraction and purification. The program of
promoting stevia as an economic crop has
been heavily instill in the Kao Yai , Pak Chong
District ( Nakomrachasrima province).This help
to decrease the number of imported stevia
which in turns create a more secure income
and better living quality for rural community.
In addition, consumers will have a better
alternative for healthy food ingredient.
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Human desire for sweet taste is something one can not denial. However, consuming too much
of sucrose is bad for health. Having too much sugar may also increase the chances of being
obese or diabetics type Il. Moreover, people are now more concermn about their health, thus,
they choose to consume and select their food and beverages with sweetness that came from
natural ingredients. Which lead to the increasing popularity in the use of Stevia as a substitute
for sugar which is 160-300 times sweeter than sugar. Stevia is a great option for health because
scientific research indicates that stevia effectively regulates blood sugar in people with diabetes

and tends to lower elevated blood pressure in high blood pressure people.
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Stevia leaf extract is a naturally-sourced, zero-calorie, sustainable sweetening ingredient
for food and beverage. It is a new kind of sweetener because unlike sugar stevia has been used
around the globe for centuries and today it is a viable option for people who want zero-calorie

sweetness from a natural source.
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Extracting sweetness

Similar to other plant ingredients such
as sugar and vanilla, stevia leaf extract
is extracted from stevia plant, and turns
into a powdered sweetener form. The
extraction process involves steeping the
dried leaves of the plant, like tea, then
separating and purifying the best, sweet
tasting compounds scientifically known as
steviol glycosides.

Reb A is also one of the most abundant
steviol glycosides found in stevia ledf,
and it was one of the first commercially
available products. However, today multiple
steviol glycosides have been approved for
use around the world in food and beverage
products and can be used separately or
together to give just the right taste profile.
Stevia safety

The safety of stevia extract for human
consumption has been established through
rigorous peer-reviewed research. All major
global regulatory organizations, including
the Food and Agriculture Organization/
World Health Organization’s Joint Expert
Committee on Food Additive (JECFA), the
European Food Safety Authority (EFSA), the
Food and Drug Administration (FDA), and
Food Standards Australiac New Zealand
(FSANZ), have determined high purity stevia
leaf extract to be safe for use.
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Ingredients safety assessment

The protocols that must be used for
safety studies have been established over
many years by independent infemational
experts, and are globally accepted. The
results from toxicology or safety studies are
used to establish the Acceptable Daily
Intake (ADI). The ADI is defined as the
amount of a food ingredient that people
can consume on a daily basis during their
lifetime without any significant risk to health.
The ADI is established from long-term
animal studies, in which animals are fed
diets conducted increasing levels of the
food ingredients for the majority of their
lifetime, through stages of development
and growth.
animals” health is completed, and the

Detailed assessment of the

highest dose that resulted in no adverse
effects is called the no observable
adverse effect level (NOAEL).
factor is used to adjust for any possible

A safety

individual differences (intra-species) or
differences between the test species and
humans (inter-species), to provide more
assurance that the ADI level will be safe for
all consumers.

Animal studies are critical to the
safety assessment. High doses are used to
increase the likelihood of detecting any
adverse effect the ingredient may cause,
and to be able to determine how the
body uses the ingredient. Low doses are
used to determine the amount that can
be consumed every day with no adverse
effect. Numerous toxicological studies in
animals and human with purified steviol
glycosides were conducted determine the
safety level with no side effects.
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The next step in the approval process is
to estimate the expected-consumption
of the food ingredient, within different
segments of the population. This includes
different age groups and sexes. The
estimated  consumption s
consumer surveys on their food and
beverage consumption that will contain the
These data are used to set
limits on the levels of the ingredient allowed
in each type of food and beverage, to
ensure that no consumer will be exposed to
more than the Acceptant Daily intake in
their diet.

After approval, regulatory agencies

based on

ingredient.

continue to monitor scientific literature for
new studies or reports of adverse effects
of ingredients, and will carefully review the
results to ensure on-going safety.

Safety research

More than 200 studies aftest to the
safety of stevia leaf extract and it can
be used by the whole family, including
children and pregnant women. It is also
non-carcinogenic and there are no
known dllergies associated with the highly
purified stevia leaf extract used in food and
beverage. These studies include biological,
toxicological, and clinical data.

Crude stevia extract has not been
approved for use as an ingredient. Several
studied.
on animals using crude stevia extract

researchers have conducted
and the results indicate that there are

adverse effects associated with ifs

consumption. However, o number of
these studies report contradictory results.
The adequacy of these studies has been
questioned by scientific authorities due
to limited data, study design limitations,
and relevancy. Moreover, these effects
were not observed with purified stevia leaf
extract approved for food and beverage

use.
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Human evidence

Several studies in humans have been
conducted to evaluate metabolism,
pharmacokinetics and the safety/tolerability
of purified steviol glycosides for people with
and without diabetes. Research shows that
steviol glycosides are safe for people with
diabetes, and that purified steviol glycosides
have no effect on blood pressure when
consume within the recommended levels.
Stevia and diet

With  rising rates of overweight and
obesity across the globe, recommendations
to encourage people to reduce their
energy intake to better manage their
weights. Stevia can help aide this issye by
providing a way to do this while still allowing
you to enjoy sweet treats. The reason is due
to our bodies’ poor ability to process steviol
glycosides. They are not absorbed in the
stomach or the small intestine and research
has shown that there is no accumulation of
stevia in the body.
Stevia and diabetes

The World Health Organization estimated
in 2012 that over 346 million people
worldwide have diabetes and this number

is expected to be more than double
by 2030.
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Summary

Stevia is naturally zero-calorie and
has no effect on blood glucose, so it
can help to replace calories from sweet
and carbohydrate calories in the diet
of adults and children with diabetes.
Stevia leaf extract is sometimes used
with other natural sweeteners like sugar
in foods and beverages that contain
carbohydrates, so it is still important to
check ingredient labels. Randomized,
double blind, placebo-controlled clinical
trial on chronic consumption in diabetic
men and women with daily Reb A intake
for 16 weeks, shows thar chronic intake of
Reb A does not alter blood glucose levels
or blood pressure and there is no significant

adverse effects reported.
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Stevia leaf extract is a naturally-sourced, zero-calorie, sustainable sweetening ingredient for

food and beverage. unlike sugar. The safety of stevia extract for human consumption has been

approved by global regulatory organizations, including JECFA, EFSA, FDA and FSANZ. Numerous

research studies aftest to the safety of stevia leaf extract with no significant adverse effects

reported and does not alter blood glucose level in people with diabetes.
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Lowering Your Blood Pressure

with Low-Sodium Diet
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All around the world, the way people are living their lives as well as their consumption behaviors
are constantly changing. We can see these changes in consumption behaviors, which very often
are imbalanced with nutritional factors overlooked, causing an increase in non-communicable
diseases. Therefore, there is no surprise that Hypertension (High Blood Pressure) is among the list
of the top non-communicable diseases that are on the rise. Each year, more and more people
are diagnosed with this condition and many of them are not aware that they have it yet. High
blood Pressure at early stage shows no sign of clear symptoms. However, if patients did not treat
it with the right treatment, they stand a high risk of damaging their overall health.
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World Health Organization (WHO)
World  Health  Organization  (WHO)
reported that there are over 1,000 million
people who are found to have High Blood
Pressure, of which, two-thirds are located in
developing countries and one-third are
adults. It is predicted that in the year 2025,
these number will reach to over 1.56 million
people. Hypertension is also one of the
main causes for early death. Over 8 Million
adult all around the world died from
Hypertension and 1.5 million are from
Southeast Asia region and of these, 50%
died from paralysis and heart disease which
are side effects of high blood pressure. It is
reported that in 2008-2009, 11.5 million Thai
people over the age of 15 were found to
have Hypertension and the number are still
increasing every year.
Main cause for Hypertension
which
contribute to High blood pressure condition.

There are many factors
Scientific findings have pointed out that it is
because of over consumption of sodium,
from excessive intake of salty food such as
salt (sodium chloride), fish sauce and soy
sauce. Therefore, sodium is absorbed
through the blood at high concentration. As
a result, our bodies need to lower the high
sodium concentration, and this causes the
increase in production of fluid. Thus, the
flow increases the pressure to the arteries
walll, causing high blood pressure condition.
In addition, this excessive intake also causes
the kidney to work harder in filtrating sodium
and fluid through urination. Hypertension
patients will have blood pressure over

140/90 mm Hg.
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Apart from consuming food in high

sodium, hypertension is also caused by
inflammation to inner arteries wall, high
heart rates and stress. If these conditions
persist on, it is very likely that the patients
will suffer from chronic high blood pressure
condition.
Salt-intake behavior

In 2009, the Department of Health has
found that Thai people are over consuming
sodium. It is reported that the sodium intake
of Thai people is over 4,351.69 mg. per day,
while the suggested intake is only 2,000 mg
per day, which is equal to one teaspoon of
sodium per day. Clearly, the excessive
intake are defrimental to our health
as increasing risks of having hypertension,
heart disease, gastric cancer, osteoporosis,
cataracts and  kidney stones.
High sodium food
1. All unprocessed food contains natural
sodium in itself. Sodium is high in meat while
low in food such as fruits, vegetables, grains
and fish, which already contain enough
sodium for our daily intake without having
to add anything else.
2. All processed food, canned food, instant
food and preserved food.
3. All condiments such as salt, fish sauce
and monosodium glutamate.
4. Desserts contain sodium carbonate as a
food additive.
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Hypertension prevention (behavior modification)
1. Weight management: If overweight, it is
advised to change the daily routine with a
healthy diet.
2. Exercise regularly: Continuous exercise of
over 20 minutes for at least 3 times per
week.
3. Consume food according fo Dietary
Approaches to Stop Hypertension (DASH)
diet and lower salty food intake
4. Reduce alcohol consumption, and avoid
smoking and cigarette smoke
DASH Diet

Dietary Approaches to Stop Hypertension
(DASH) is a consumption diet program
which is supported and recognized by
many nutritionists. It has found to help with
high blood pressure condition. Studies have
found that people who consume DASH diet
for more than 12 weeks have improved their
high blood pressure condition. It also helped
hypertension medication to work better.
DASH diet was proved to lower blood
pressure the most when compared with
other low fat diets, decreasing the systolic
pressure by 3.5 mm Hg and the diastolic
pressure by 5.5 mg Hg. This is equivalent to
patients taking hypertension medication.
Researchers suggested that DASH diet has
a perfect combination, which are rich in
fruits, vegetables and low-fat  dairy
products that proves to lower high blood
pressure condition.




VANNITAUIVINGUAY (DASH Diet Sample Menus)

AUINDINIG
Food group

5w @) dmdu 2,000 Alaunass/iu
Servings based on a 2,000 kilocalorie diet

417 SN uaHARNUTIEYNT
Rice, grains and grain products
ualll

Fruits

Hn

Vegetables

udmsiusiun lafusin/measdiuiue
Low fat or fat free dairy products
4” o o | o o=
adndnne g daitln tan
Meats, poultry and fish

76119 9)

Nuts

Tty dndfuna

Fat and oils
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Sweets

6-8

4-5

2-3

Ueanin 6

less than 6

4-5 @/ &l
4 - 5/ week

2-3
188N 5 47w / e
less than 5 / week
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Summary
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Excessive intake of sodium is bad for our health as it increases the risk of Hypertension. Many
people around the world are found to have hypertension and the number is still increasing every
year. The recommended intake of sodium is to not exceed 2,000 mg. per day, which is equal to
one teaspoon of salf. It is our own responsibility to maintain a healthy diet by consuming natural
food, reducing processed foods intake, exercising regularly and refraining ourselves from alcohol
and cigarettes. By including DASH diet program, it would definitely improve our blood pressure
because they contain all the healthy combinations such as rice, grains, vegetables, fruits and the

low fats dairy products.
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Cancer is a disease characterized

y

by the development of abnormal
cells that divide uncontrollably and
are able to invade other tissues and
spread throughout the body. Cancer
can cause almost any:signs orsymptoms
depending on type, severity ond
progression of the disedse's
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Ingﬂence 6f‘”e%:’e_r in Thailond

From a survey of the Ministry of Public
Health, cancer is the leading cause of death
in Thailand and this trend is increasing. In
2012, the estimated incidence rate of all
types of cancer in Thailand was 98 per 100,000
persons? The most common types of cancer
in males are lung, prostate, liver and biliary,
and colorectal cancers. In females, the most
common types are breast and cervical cancers.
Cancer is caused by two major factors: genetic
factors that cannot be changed and
environmental and lifestyle factors’, Diet is
an important environmental factor that can
influence cancer risk. Some food may contain
substances which can stimulate cancer.
Therefore, an important role of good nutrition
should be cancer preventative.

Nutrition for prevention of cancer

Nowadays, it is clear that diet influences
carcinogenesis. Good nutrition and lifestyle
changes can reduce risk of cancer by 30 fo
40%'.The recormnmended dietary pattemn is
the avoidance of cancer-promoting food
including a diet with high calories and high
saturated fat, Consumption of excess calories
can increase the risk of breast, colorectal
and prostate cancers™.

Excess energy intake can provide more
energy for cancer cells to divide and enlarge
tumors. Several researches have shown the
relationship between cancer rates and
saturated fat intake. It is probable that dietary
fat induces bile production and secretion.
Excess bile acids secreted in the intestinal
tract can be changed to carcinogens by
bacteria™’.
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Moreover, some cooking methods, including
roasting and smoking, can produce mutagens
such as polycyclic aromatic hydrocarbons
(PAH)". Based on research studies, there is
also a strong scientific consensus of a significant
correlation between drinking alcohol and
several types of cancer including mouth,
larynx and esophageal. This is particularly in
a person who drinks more than 40 g/day in
combination with smoking. The mechanisms
include: increase of acetaldehyde that can
induce some enzymes to activate potential
substances that can be carcinogenic;
production of free radicals that can damage
DNA or the immune system; reducing apoptosis of
abnormal cells that can develop into cancer
cells™,

It is known that a plant-based diet rich
in fruits, non-starchy vegetables, legumes,
and whole grains is linked with a lower risk
of several cancers - colorectal, stomach,
mouth, pharynx, larynx, and esophageal. The
evidence on fiber concluded that high fiber
food can lower the risks for colorectal
cancer™"". Potential mechanisms for protective
effects include: dilution of fecal carcinogens
and pro-carcinogens, reduction of transit
time of feces through the bowel and production
of short chain fatty acids which promote

gastrointestinal health”.

Healtha( | (.3

Nutrition Focus



uananttesenuszyIdulaamnsatailaiu
MainauziSamullaansidulaannsduiiealnsiaun
gnvdseanunluniaiuamnsuazannsgagundudng
gna’ naudlnedn walduazfyamlidiiunisds
= Yo v QI o ) °
a usnanazlmsudulaanmsisndunanisyinauany
FTUUNNUAURIMNITLAY TelASUAMTULAZINADuTNY
1s=Teand avnsuneatls Wiy Samaed failinalnsiauann
Wi (phytoestrogens) Nilgnsuasduiuiaalasiaunialy
1 <) v a (=3 v v
$NME AsannensTaunIsifinuziusiulls

AmRuazindsusunsriainnuduiuslunisan

Mafiauis 1wy nuldanungiRnisciresus oy
v 1 dd‘ YVas a

gnuunanaslugueeiguinnin 55 Talasunisiasy
a a al o an | 1oy 12 a
Aniudtuiusmdailen tnelinsunalnuidn® luumsi
Anuau g NEnesumMsnaNz SR U AL

= - v DAY = I a a a =l ]
(antioxidant) flafidannideainiilszansninasaviaali nng
1AsUansausandnduana s lulsununmanzaudly
awmaregunmumvinlasuiasulugLnandumidsuamns

- e v o 4 X . 2
wnifulanenaliinneyyssassiunuuaziiudanaln
NEFANUNSNANTIEINEITUN AN ansBu s
= I aa VYV (=3 v 1
finemesuniauaniasuuzife loun arsdszney
glucosinolates Waz isothiocyanates anenusaAlAdLaY
pannznan’ a131lsznal organosulfurs AMNNTZIELLAS
s 15 & b = 16 12
viau” a131s2nau isoflavones andunand’ fuau

LL

e o

From meta-analysis studies, there was
an inverse association between dietary fiber
intake and breast cancer. This report described
the mechanism that dietary fiber can entrap
estrogen secreted in infestinal lumen, and
then reduces reabsorption'’. A plant-based
diet of fruits and vegetables and unrefined
grain products, is not only high in fiber but
also rich in vitamins and minerals, phytochemicals
and antioxidants, which are helpful compounds
to prevent cancer. Some food such
as soybeans contains phytoestrogen that
can reduce the risk of breast cancer.

Vitamins and minerals are associated
with the low risk of cancer. Clinical trials of
some vitamin and mineral supplements were
conducted fo establish their benefits for cancer
prevention. It was found that selenium and
vitamin E, both alone and in combination,
could be effective in preventing certain
cancers, including prostate cancer”, However,
the effectiveness of other vitamins and minerals
claimed to prevent cancers by antioxidant
activity is still unclear. Intake of antioxidants
from food in optimal amounts is beneficial
for our health, but an excess intake of
supplements may induce negative effects.
Other substances in food that have anti-cancer
properties include glucosinolates and
isothiocyanates from broccoli and cauliflower ,
organosulfurs from garlic and onion"®, and
isoflavones from soybeans .
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To prevent cancer, food choices and
lifestyle changes are important. The best diet
for preventing cancer includes having sufficient
calories intake, eating food low in fat but
contains essential fatty acids, adding
plant-based foods to meals (a variety of
vegetables, fruits and whole grains), limiting
high-sugar food and red meats, avoiding
smoking, limiting alcohol, and taking regular
exercise. These behaviors not only prevent
the risk of cancer, but also other chronic
diseases.

Diet therapy for cancer patients

Cancer patients have a high risk of
malnutrition caused by both the illness and
the treatment, including chemotherapy and
radiation therapy. The side effects of cancer
and cancer treatment can affect eating.
They include anorexia, dry mouth, nausea,
vomiting, diarrhea, constipation, weakness,
weight loss, and depression'”. This is likely to
affect the qudlity of life. Healthy eating habits
and good nutrition can help patients deal
with the effects of cancer and its treatment.
Eating too little calories and protein is a very
common problem for cancer patients. Having
enough protein and calories is important for
healing, fighting infection and having enough
energy. Management of cancer patients
requires the medical nutrition support team
to assess the nutritional status and provide
diet therapy plans for each individual patient.
Some patients need medicines for relieving
the side effects of cancer tfreatment such as
anfiemetics, anti-acid secretion agents,
loxatives, antidepressants, or sleeping pills.
This can help patients eat more and get
enough rest.
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Guidelines on nutrition for cancer patients
depend on the physiological status. The energy
requirement is 25-30 Kcal/Kg BW/day for
ambulatory patients and 20-25 Kcal/Kg BW/day
for non-ambulatory patients'™". The amount
of protein needed is 1.2-2 g/Kg BW/day. An
appropriate diet for cancer patients
comprises of high protein food such as eggs,
nuts and meat because the body needs
enough protein and essential amino acids
to prevent muscle loss. Some patients need
to consume calorie-rich foods in smaller
portions. Moreover, each meal should contain
fruits and vegetables that are good sources
of vitamins and minerals, as well as fiber.
Chemotherapy and radiation therapy can
cause a low blood cell count, which can
increase the risk of infection. Thus, the patients
should consume freshly-cooked and clean
food, avoid eating raw or uncooked vegetables
and unpeeled fruits, and drink 8-10 glasses
of clean water per day.

Nutrition intervention strategies for patients
with cancer include:
1. Provide smalll nutrient-dense meals. Protein
can be added into patient’s favorite food.
Eat fish or chicken instead of red meat.
2. Increase meal frequency to 5 to 6 times
per day. Keep snacks and beverages close
at hand.
3. Offer meals and snacks in a pleasant
atmosphere. Try different types of food and
snacks with good appearance, taste and
smell. Let patients access their meals freely
without forcing.
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4. Offer soft, moist food and avoid high fat,
greasy, spicy or overly sweet food.

5. In case of xerostomia, encourage patients
to sip liquid throughout the day to keep the
oral cavity moist. Maintain good oral hygiene
e.g. rinse mouth frequently.

Strategies for modifying dietary intake
as mentioned above may be inefficient for
some patients. Therefore, oral nutritional
supplements, enteral nutrition or parenteral
nutrition can be applied according to the
specific eating problem and the individual’s
nutritional status to reduce the risk of
excessive weight loss and malnutrition'™"”.
Some patients may need dietary supplements;
especially vitamins and minerals to improve
the immune status and correcting side effects
from the treatment. However, the patients
should receive advice from physicians or
pharmacists before use, as consumption of
excess supplements (vitamins, minerals or
antioxidants) may decrease the effectiveness
of chemotherapy and radiotherapy™.

It was found that obesity, unbalanced
diet, excessive energy intake and inadequate
levels of physical activity, are established risk
factors for cancer. When cancer freatment
ends, patients should focus on reducing these

21,22
recurrence

risk factors to prevent
Maintaining a healthy weight, eating a balanced
diet, doing regular exercise, and being
physically active are important. The evidence
suggests that vegetarian diets are effective

strategies for reducing the risk of cancer™,
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Summary
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Nowadays, cancer is the leading cause of death in Thailand and its incidence is
increasing. Cancer is a complex group of diseases with many possible causes, including genetic
factors as well as environmental and lifestyle factors. Diet is one of the environmental factors
that influence the risk of cancer. An appropriate diet for preventing cancer includes having
sufficient calorie intake, eating low fat food that contains sufficient essential fatty acids, eating
fruits and vegetables high in fiber, and limiting high-sugar foods and red meats. Moreover, other
healthy lifestyle choices include avoiding smoking, limiting alcohol, having regular exercise, and
getting enough rest and sleep.
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Health Benefits of Sesamin
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Sesame seeds (Sesamum indicum L.) in family Pedaliaceae are used as a food for more than
4,000 years for cooking both of savory and sweet dishes. Sesame seed is one of the oldest oilseed and
economic crops known. Thailand has grown many sesame species by the three types of seeds: Black

sesame, White sesame and Black-Red sesame. Major grown in the northern and north-eastern region
around 381,000 rais of production (Total product harvested about 35,000 tons).
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Previous studies have shown that
sesame seeds are nutritions and beneficial o
our bodies. The contents of sesame seeds
are about 35 - 37% oil and 17 - 25% protein.
Interestingly, the protein contfents in sesame
are different from other legumes and
oilseed plants by the essential amino acid
such as the high confent of methionine and
cysteine but lysine content is too small. Thus,
there are suitable for vegetarian diet with
other legumes (low level of methionine and
cysteine but high level of lysine content).
Sesame oil contains good fatty acid
including of 85% unsaturated fatty acid
such as omega-3 and omega-6 that can
reduce blood cholesterol and prevent the
coronary heart disease. Additionally, they
have linoleic, the fatty acid that improve
healthy skin and hair.

Minerals in sesame oil have health
benefits for human such as Calcium,
Phosphorus,  Potassium, Copper and
Manganese. Vitamin B helps improve
the nervous system. In addition, sesames
have vitamin E and the lignin compound
in sesame oil such as sesamin, sesamol,
sesaminol, sesamilinol and pinoresinol.

Observations by the researchers
found the widely used of sesame or
sesame oil for diseases therapy or
reduced symptom of some diseases in
previous. When take regularly, sesame seed
may help improve overall wellness, such as
beriberi prevention, bone maintenance,
reduce constipation and reduce in blood

cholesterol level.
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Additionally, the raw sesame oil can be
used in massage therapy which may help
improve the nervous system and balance
the hormone level for relaxation, stress
reduction.

Nowadays, the phamacology of this plant
and ifs active ingredients are being studied
by numerous researchers worldwide.
They found various health benefit of
sesamin such as:

1. Free radical reactions and oxidative
stress that subsequently damage to cells
and tissues result to induce aging and
decrease lifespan. Sesames are helpful in
reducing and preventing such damage by
its various antioxidants in seed including of
E and

sesame oil such as sesamin,

Vitamin Lignin  compound in
sesamol,
sesaminol, sesamilinol and pinoresinol.
Global research found important lignin
compound in seed, play a various roles in
human cellular for health benefit.

2. Anfi-inflammation properties by
inhibition delta-5-desaturase enzyme in
pathway of inflammatory response. Pure
extract of sesamin can reduce Interleukin-1
Beta and Tumor Necrosis Factor-Alpha
synthesis. Recent studies show results of
the activated white blood cells (Peripheral
Mononuclear Cells (PBMC)) with HINT virus
are the increased release in pro-inflammatory
cytokines and induce the inflammatory
response. In case of sesamin treatment,
they found a clear decrease in a quantity
of a pro-inflammatory cytokine such as the

IL-1 Beta synthesis as well.
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3. Pure extract of sesamin are
preventing the Osteoarthritis by inhibiting
mode of action of Interleukin-1 Beta that
play a significantly role in inflammatory
response and cartilage degradation. The
chondroprotective  effects of sesamin
were thus studied in a porcine cartilage
explant induced with interleukin-1 beta.
This induction was significantly inhibited
by sesamin due to its ability to decrease
expression of MMP-13 which can degrade
biomolecule in the cartlage such as
collagen. These results demonstrate
that sesamin efficiently suppressed the
pathological processes in Osteoarthritis.

4. Involvein the fatty acidmetabolism
by the beta-oxidation.

5. Enhancer activity of Vitamin E
and maintain blood Vitamin E level. Induce
some cancer cells into apoptosis process or
biochemistry process for cell death.

6. Reducing cholesterol synthesis
and absorption.

7.  Promote interleukin-2 (IL-2) and
interferon - gamma (IFN-Gamma) synthesis
in white blood cells and modulate immune
response in the body.

8.  Help maintain blood lipid level.

9. Inhibiting angiogenesis pathway

of some cancer cells.




Summary
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Sesamin is a natural lignan compound found in sesame seeds. Numerous scientific findings from
Global and Thailand researchers have shown that there are many health benefits from sesamin.
Such benefit includes; antioxidant properties, anti-inflammation properties, prevent osteoarthritis

disease, enhancer activity of Vitamin E and maintain blood Vitamin E level, reduce cholesterol
synthesis and absorption and modulate immune response in the body. Thus, Food products which

contain sesame seeds may help you maintain and promote a healthier body.
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Lutein: Nutrient
for Healthy Eyes
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Eyes are one of the most precious parts of
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the body. We can tell by such phrase as “You
are the apple of my eyes”. Knowing this, how
much care have we dll put into taking care
of it? With modern technologies, we tend fo
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stare af cellphone and computer more than
we should and that has caused the eyes much

strain.
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As a result, this prolong condition could
lead to Macular Degeneration (MD) which
may cause permanent blindness. Nutritionists
are now looking into “Lutein” for its healthy
benefits such as antioxidants and ifs
contributing roles in protecting against
many diseases such as eye disease, heart
disease, cancer, skin disease and especially
Macular Degeneration. The lack of lutein
could cause blindness, so to prevent it from
happening, it's important fo include food
sources that contain sufficient lutein amount
to maintain our healthy eyes.

The importance of Lutein

Lutein is a type of xanthophylls,
consists  of  carofenoids compound.
lt's a phytochemical with antioxidant.
This property protects us from the
oxidative stress by absorbing blue light
from high energy photons which could
destroy retina. Lutein can be found in
macula, located in the most important
part of the eye, the middle of retina.
Thus, they call lutein as macular pigments.
Lutein structure is a long chromophore of
conjugated double bonds. It is oil soluble
but not water soluble, and a good light
absorbance. Lutein degrades oxidatively
easily from light, heat and acidic condition.
As, our body could not synthesize lutein by
itself, it is crucial to include it in our daily
diet.
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- vcienﬂficbigndings have ‘shown
' .Toke fromfood could increase
color [pigmentyin’ our eyes. Tfle risey in
pigments Qecrggfes therisk of Age-Related
Macular Degeneration (AMD). It is crucial to
protect ourselves from AMD because it is a
non-curable condition. For best practice,
we should routinely include food that is high
in lutein in our diet for healthier eyes. The
recommended intake of lutein is about 6 -10
mg per day. If consume as recommended,
it been proven to reduce the risk of Macular
Degeneration in 43% of people. Food that
are high in lutein are fruits and vegetables
that contain lots of colors; be it green,
yellow or red such as kale, spinach , peas ,
cabbage , corn, chili, kiwi, cantaloupe,
prune, oranges and papaya. Egg yolks and
animal fats are also good source of lutein.
Alternatively, we can also choose to take
supplements with lutein fortified food.
Benefits of Lutein

1. Act as sunglasses to filter blue light that
are free radicals, which destroy eye cells.
Lutein helps strengthen the cells and delay
the deterioration of the eyes.

2. Prevent eyes diseases such as Cataracts,
Macular degenerations and Age-Related
Macular Degeneration.

3. Filter sunlight which harms our retina.

4. Maintain the flow of blood circulation
and capillary which reduce any blockage
of blood near the eyes.

5. When expose to bright light, eyes could
see normally faster.

6. Increase our vision both in the dark and
bright day-light.
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Source of Lutein and Scientific findings

Normally Lutein is found from natural
foods with Zeaxanthin which is its isomer
(difference in double bond position).
Laborafory tests usually use distillation
or filtration method with the soluble solvent
which is then compared with standard
compound to check for its type and
volume with high performance liquid
chromatography.

Lutein and Zeaxanthin are mostly found
in the horny endosperm. Recent studies has
shown that lutein content was 16.7 mcg/g
and zeaxanthin content was 5.7 mcg/g in

Usznoumdn Auanslumiss com.
Vegetable/Fruit Lutein and Zeaxanthin Vegetable/Fruit Lutein and Zeaxanthin
(100 grams or %2 C) (micrograms, mcg) (100 grams or Y2 C) (micrograms, mcg)

Kale 21,900 Pepper, Yellow 770
Collard Greens 16,300 Green Beans 740
Spinach, cooked, drained 12,600 Pepper, Green 700
Cress Leaf, raw 12,500 Asparagus, raw 640
Swiss Chard, raw 11,000 Cucumber Pickle 510
Chicory Leaf, raw 10,300 Green Olives 510
Parsley 10,200 Avocado, raw 320
Spinach, raw 10,200 Carrots, cooked or raw 260
Mustard Greens 9,900 Plum, raw 240
Beet Greens 7,700 Tomato Paste, canned 190
Okra 6,800 Peach, dried 188
Pepper, Red 6,800 Kiwi Fruit, raw 180
Dill 6,700 Prune, dried 120
Romaine Lettuce 5,700 Pear, raw 110
Endive 4,000 Tomatoes, raw 100
Celery 3,600 Apple, raw 45
Scallions 2,100 Squash, winter, cooked 38
Leeks 1.900 Peach, canned, drained 28
Broccoli, cooked 1,800 Cabbage, red, raw 26
Leaf Lettuce 1,800 Tangerine 20
Green Peas 1,700 Onion, yellow, raw 16
Pumpkin 1,500 Nectarine 15
Iceburg Leftuce 1.400 Orange 14
Brussel Sprouts 1,300 Watermelon, raw 14
Summer Squash 1,200 Apricot, canned, drained 2

Corn 790 Turnip, raw 1
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In 2012, Nednapis  Vatanasuchart,
et al. investigated the amount of Lutein
and Zeaxanthin in 21 types of Thai fruits,
which can be divided into 47 varieties over
170 samples. These findings are meant to
promote the consumption of Thai fruits and
create awareness for their benefits, such as
protecting us against macular
degenerations. It was found that over 122
samples contain lutein, which is over 71.8%
of the samples. However, fruit samples with
zeaxanthin are only found in 38.2% or 65
samples. When fruit samples were classified
according to their sugar content, within the
group of less than 10% sugar, Thai-melon
contained the highest Ilutein with an
average of 66.1 + 26.4 mcg/100g with the
highest value being 117.7 * 4.2 mcg/100g.
Among all fruit samples, Thai-melon also
provided the highest Iutein and was found
in all six collected samples. Also, lutein was
found to be high in roseapple (Phed),
watermelon  (Torpedoe and  Kinaree),
guava (Kimju), mango (Pramkaymea) and
pamelo (Kaonumpueng), respectively. In
the group of 10-20% sugar, banana
(Namwa) contained the highest lutein with
an average of 26 + 6.7 mcg/100g, following
by other banana varieties and sapote
(Lamod). In the group of more than 20%
sugar, all jackfruit samples contained lutein,
with Sritong variety having the highest lutein
with an average of 22.9 + 8.2 mcg/100g.
Samples with no lutein were ripe mangoes

and sweet tamarinds.
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For zeaxanthin, mango (Munkunsri), in
the group of less than 10% sugar, had the
highest content with an average of 24.9 +
49.8 mcg/100g. This is followed by papaya
(Kekdum), mango (Keowsavoy), pamelo
(Kaonumpueng), mango (Pramkaymea)
and pamelo (Tongdee), respectively. In the
group of 10-20% sugar, Maprang showed
the highest zeaxanthin, containing an
26.4 mcg/100g.

Zeaxanthin was also found to be high in

average of 272 %

Mayongchid, mango (keowyai), different
varieties of orange, pineapples and starfruit,
respectively. Fruits that contained both
lutein and zeaxanthin were Thai-melon,
pamelo roseapple, raw mangoes, Maprang,
Mafueng, oranges, sapote, passion fruit
and pineapples. Thai fruits from different
varieties are important sources of lutein and
zeaxanthin, which should be consumed
sufficiently to promote the health of our
eyes. Thus, fruits with less sugar content but
high in those compounds should be
recommended.
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Summary

anulAsunowaURITUTUILOOMSUNINBLIMSMUOIMSITOAUMU SourvmuMsIwng 1Covon
anudAruaumituansmuouyadas:  Bunuinehnylumsdovnulsarus 1A Ingiawunuingio
GUMWAoV  Bods:aomsidouamuuovvaUs:ennmiiadooumsiinlsn  Age-related  macular
degeneration (AMD) 1/ USncuniiuth Aio 6 —10 Jaansumodu Inaviwuanulain Ao T
Tuduens Inalowsdsunizwalinannnanad sinouddaluwalivovusinAingwud 1molng naod
UuU BUWIWBS 1asmoly Ouwaldintanu Usinuay

Lutein is gaining more attention from Nutritionists and the medical world because of its
anti-oxidant property, which is the most important role in fighting against many diseases, especially
eye diseases. It helps reduce the risk of deterioration of retina and protect against the aged-related

macular degeneration (AMD). The recommended dosage is 6-10 mg. per day which could be
found in egg yolk, animal fats and colorful fruits and vegetables. Thai food that is high in Lutein

are Thai melon, bananas, jackfruit, rose apple and watermelon.
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Nutrition for Brain

Development in Children
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The human brain develops rapidly since young, starting from baby stage in its last trimester period
of pregnancy until the first two years of its life. The brain weight of the newborn is about 10% of body
weight, in comparison with the adult where it is only 2%. By two years of age the brain is about 80%
of the adult weight. In the sixth year, the brain is about 95% of its final size." After the first two years,
the gray matter continues to thicken, a process that peaks around puberty. It is the gray matter of the
frontal area that is particularly involved in judgment, organization and planning.
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The main factors that affect the brain
development of children are genetic, diet,
parenting and environment. The diet can
influence the brain development in fetus.
The inadequate diet of the mother during
pregnancy and the first two years of baby
have the potential to influence the abnormal
development of the brain in long-term.

The children with malnutrition that intake
the under-level of energy, protein or nutrients
have adversely influence to unhealthy body and
hypoactivity in cognitive system. In addition,
directly reflecting to memory system and
brain development and may influence to the
childhood disorders such as the aftention deficit
and aggression”. The several evidence support
indicated the nutrients for brain function are
Iron, Choline, lodine, Zinc, Folate, Vitamin B12
and the long chain polyunsaturated fatty
acid; LCPUFA®™”,

Iron

Iron accumulation in the brain tissues
especially in frontal lobe that related to
cognitive function. Iron is essential nutrient
for myelin synthesis of neuron cells and various
neurofransmitter such as dopamine and
Gamma-aminobutyric acid (GABA). Iron is
associated with the cognitive, learning ability,
psychomotor domain and behavior changes.
The effect of iron deficiency in children up to
the severity level and duration also it’s quite

important for the first two years of a child’s
(©)]

life
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Choline

Choline is a dietary component essential for
normal function of all cells and plays a critical
role in the normal development of the brain,
especially the memory center (hippocampus) of
the brain®.

of the neurotransmitter acetylcholine®

It is a precursor for biosynthesis

lodine

lodine plays the important role in
thyroid hormone synthesis that essential for brain
growth and development in the fetus during
pregnancy and children. In case of the lack
of iodine in mother during pregnancy, it may
influence to the severe mental retardation of
infant. The evidence showed that people with
iodine deficiency have the lower 1Q score
than the normal population (13.5 pomfs)m
Zinc

Zinc is a trace mineral that is involved
with gene amplification, DNA synthesis and is
critical fo cellular growth, body development
and immune system in human. For the brain
function and development, zinc supports the
synthesis and the synapse of neuron cells. Zinc
deficiency have demonstrated on delayed
growth, high risks of infection, abnormal
psychomotor development and cognitive®
Folate and vitamin B12

The important role of folate related with the
neural development especially in the neural
tube synthesis of infant during pregnancy.
Both, folate and vitamin B12 are involved
with the methylation of neural system and
effect to the cognitive and memory.
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Winsaluiufanann anedsuannanissnulsala

Summary

Long chain polyunsaturated fatty acids

Considerable amounts of fatty acids are
deposited in the human brain up to 50 - 60%.
Docosahexaenoic acid (DHA) and Arachidonic
acid (AA) are the major component in various
cell membranes. DHA play a critical role in
visual function and neurotransmitter such as
dopamine. DHA and AA are the essential
fatty acid for visual activity and abnormall
development in the preterm infants®. In
addition, long chain polyunsaturated fatty acids
deficiency in children related with the abnormal
brain function and behavioral development
such as the attention deficit and hyperactivity
disorder, leaming disability and autistic also
long chain polyunsaturated fatty acids may
help with this disease treatment.
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The brain development of children is influenced by nutrients such as iron, choline, iodine, zinc,
folate, vitamin B12 and long chain polyunsaturated fatty acids, etc. Deficiencies of this important

nutrients have the adversely influence to the abnormal brain and functions development. Thus, each
stage of children should acquire proper level of nutrients, energy and protein form various foods to

support child growth development together with childcare.
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