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Dutch Mill is committed to deliver
innovation and quality dairy products
for better health, and nutrition of Thai
people. We confinue to support the
Thailand Congress of Nutrition, and
encourage the search for knowledge,
understanding of a healthy diet and
proper nutrition to Thai consumers in
order to improve their health.

We would like to thank all the
doctors, nutritionists, professors and experts
from countless academic institutions and
from Thailand’s top-quality hospitals for
your efforts and time to support us in
preparing the articles in this journal,
which can help maximize the benefits
to the consumers and Thai society. We
hope that this journal will be helpful to
all readers, and is able to bring nutritional
knowledge to their everyday life for
good health and wellness.

Your sincerely,
Dufch Mill Group
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Prof. Apichart Vanavichit, Ph.D.
Rice Science Center, Kasetsart University,
Kamphaeng Saen Campus, Nakhon Pathom

Riceberry : The Key to Innovative

Nutraceutical Rice-based Products
Tstsiuoss
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Invoongnannidusiuounndu

Today marks the ten years when Thais learn about Riceberry. What has Riceberry done so
far for Thai society? Consumers know Riceberry by distinctive appearance, nutritional value, and
perception that not only fill our stomach but also fill our heart. Making consumers accept the
nutritional benefit of whole grains is the change of mindset about rice consumption. Consuming
whole grain can provide a sustainable solufion fo non-communicable disease (NCDs). The
appealing of natural color or pigment is the second mindset changing that cause consumer

to beftter link purple pigment with nutritional properties in cereals, fruits, and vegetables.
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Riceberry was positioned in an organic
culture and food. With its nutritional properties,
riceberry production under the organic system
will enhance nutrient contents distinctively. As
a consequence, Riceberry becomes their hope.
However, the farmers’ enthusiasm caused price
fluctuation. And finally, the production quantity

and consumer market
Riceberry bran: Natural chemopreventive mines

different  flavonoid

pigments for light brown (leucoanthocyanin),

Rice bran contains
red (cyanidin-3-glucoside anthocyanin), and
navy blue (delphinidin-3-glucoside anthocyanin)
in various compositions.  From thin cell layers
wrapping around the endosperm became
research topics for discovering new biologically
active compounds in rice. Rice bran is rich
in dietary fiber, proteins, fatty acids, phytosterols,
minerals, antioxidants,

vitamins, anthocyanin,

and polyphenols.
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Bioactive compounds : Extracting biologically
active compounds can be done using solvents',
enzymesg. By
dichloromethane (DC) and methanol (MBE),

chemoprotective compounds were identified.

. 2 .
ultrasonic’, and using

Riceberry bran accumulates beta-carotene and
lutein in 185 and 224 [lg/100g. respectively,
which do not normally found in white rice.
Also, chemoprotective compounds such as
polyphenol, tannin, and catechin were identi-
fied in 946 g/g. 201 HUg/g. and 439 [lg/100g.
respectively, or 3-10 times of that found in
normal brown rice. Furthermore, vitamin BI,
B2, B3, and BY were also found in high amount,
particularly, in dark purple Riceberry contains
in 48 },lg/]OOg of folate (B9).
Chemoprotective compounds Flavones
like apigenin, phytosterols, and friterpenes like
lupeol are capable of preventing cancer cells
breast MCF-7, and white

. Gramisterol, bioactive compounds

such as colon Coco—Q,
blood LD-60"
from Riceberry bran prevented acute myelogenous

. 5
leukemia.
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Type |l diabetes (T2D) T2D caused by
degeneration of pancreatfic B cells causing
insulin resistance preventing insulin from conducting
serum glucose into myocytes. Moreover, 12D
prevents liver cells from the conversion of
unused serum glucose into glycogen causing
hyperglycemia. In experimentally induced T1D
and T2D rat populations, supplementing Riceberry
bran in 1.5-9% body weight for one month,
ameliorated hyperglycemia and improving liver
and pancreatic activities avoiding insulin tolerance
by enhancing anfioxidants, reducing apoptosis
of B cells, and significantly improving functions
of liver and poncreosé,

Attenuation of drug side-effects : Powerful
anfioxidants from Riceberry bran attenuated
gentamicin, an effective gram-negative bacteria
antibiotic, from induction of hepatoxicity and

nephrotoxicity causing renal dysfunction, the

side-effects of gen‘romicin7’8.
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Replacing bad with good cholesterol from

Riceberry
Although rice bran contains only 8-10%
oil, non-solvent  oil pressing fechnology

preserving chemoprotective compounds such

as gramisterol, gamma oryzanol, vitamin E,

beta-carotene, and lutein. As such, rice bran
oil is the source of high lipid-soluble anfioxidants.

Patients with hyperlipidemia have a high
chance for heart diseases. In short and
long-term (8-week) studies using Riceberry bran
oil, patients tfreated with Riceberry bran oil
showed high antfioxidant lipids, lower LDL, the
and higher HDL, the good

than the conftrol groupg. Also,

bad cholesteral,
cholesterol,
freating induced-Thalassemic rat with Riceberry bran
oil preventing oxidative stress while improving
antioxidant and Co-Q10 prolong life-span of

such Thalassemic rafs.
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The popularity of Riceberry product development

Primary products : Riceberry is very popular
among farmers to process over-produced paddies
info  whole-grain  vacuum-packed rice using
small-scale miling and packaging. Direct sales
to consumers, farmers gained additional 10-20
Baht per Kilogram than the wholesale of
paddies to rice milling. In the mainstream
market, there were no less than 108 brands
of 1 Kilogram vacuum packed Riceberry on
supermarket shelves.
Advance products : With smaller acreage
than Thai Hommali Rice (THM), Riceberry has
been popularly used for at least 66 products.
Because of the lack of mixture ratio, production
cost, sale price, and amount of sale, economic
value addition was not accurate. From 2013
tfo 2018, searching for numbers and types of
registered products in the Global New Product
Database (www.gnpd.com) revealed interesting
outcomes. By comparing products developed
from THM, red rice, and other purple rice,
Riceberry products were increasing yearly since

2013 and outperform THM from 2017 to 2018
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2013 2014 2015 2016
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Brown Jasmine Rice

Riceberry Rice 2 3 7 24
Red Jasmine Rice 3 4 7 7
Black Jasmine Rice

Black Cargo Rice 1 1 1 1

; il II [
o mE- " mE_ - - [ ]}

(Figure 1). Such successful product development
may not only stem from its appealing and
taste but also more researches on product
development using Riceberry has been so
popular as well. In total, 65 research projects
were focused on using Riceberry for product
development while 39 patents were applied
and 18 patents were endorsed

(http://patentsearch.ipthailand.go.th/DIP2013/

simplesearch.php)

ANNADINAUNES
Brown Jasmine Rice

. 2 'lsrdiuasy
Riceberry Rice

. AINIUBUNEALAY
Red Jasmine Rice

ainedu 9
. Black Jasmine,
Black Cargo Rice

2017 2018

www.gnpd.com

171 Global New Products Database

46 16 98
8 3 32 May 8, 2018
6 3 13

sl 1 nemuansinuundnduniandnriiamng quisuiisusuat 2013 fe 2018
(nsunai 2) annsduaulugiudaya Global New Products

Figure 1 Comparison of numbers of registered products from various types of rice in
the Global New Product Database from the year 2013 to 2018
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Intellectual properties own by Thai aim for Thai

Protecting intellectual properties, Riceberry
was endorsed under plant variety profection
(PVP) law since 2017.
frademarks were successfully registered locally

Also, Riceberry
and internationally under the Department of
Intellectual Properties since 2011. For products
Both IPs
were owned by public institutes and can be

made out of Riceberry (Figure 2).

licensed to use for product competitiveness in
the global market.

g 2 isaananisidnlsfiuedimanlTludssinalnauazdszinagin

Figure 2 Registered trademarks of Riceberry in Thailond and the partner countries.

Organic Riceberry Valley
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Organic Riceberry Valley

Developing health concern products requires
not only good processing but also fraceability
to organic paddy. Certified organic Riceberry
valley has been established in 12 focus areas
around the north and northeast of Thailand
where the weather is permissive to high-quality
rice. At present, approximately 20,000 Rai of
the organic-cultivated area is registered on
various types of organic certfification programs
including transitional, organic Thailand, IFOAM,
EU, COR, and USDA.

on farmland was estimated at 6,500 Bath per

The return to investment

Rai with an average benefit of 32,500 Bath

per season.
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Concluding remarks

Riceberry has made strong product innovation,

economics, and social impacts, connecting
organic cultivation to healthy food and cosmetic
products now and the future. This year,
Kasetsart  University endorsed the Riceberry
integrated projects the Platinum award for
topping the socio-economic impact in Thailand.
The research team would like to express
immense gratitude for the Natfional Research
Council of Thailand and all relevant funding

agencies for financial support to the integrated

projects from the beginning.
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Eat a Variety of Foods, Get

Complete Nutrients
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Why should we eat variety foods? As
we have known that nutrition is related to
health status, eating habit is one of the risk
factors of non-communicated chronic diseases
(NCDs), such as obesity, diabetes mellitus,
coronary heart disease, hypertension and
some type of cancer . The foods we
eat, contain combinations of various
chemical compounds including nutrients
and  functional  substances such as
anthocyanin  which is considered to

have anti-oxidation  property.
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All of the natural  foods compose with the
different amount of nutrients (carbohydrate,
protfein, fat, minerals, and vitamins). For example,
west Indian cherry provides large amount
of vitamin C (200 mg/100 g edible portion)
but less quantity of protein (0.4 g/100g edible
portion), while mungbean provides more
protein (25.6 g/100 g edible portion) but no
vitamin C.Therefore, no single food can supply
all nutrients in the amounts we need. To make
sure that we can obtain all of the nutrients
and other substances needed for health, we
should eat variety foods, so that we can
meet the requirements of ourselves in term
of quality and quantity.

How can we choose a wide variety of
food? We can choose a wide variety

of foods from each of the food group in

“Nutrifion Flag” and follow the guideline
of Food Based Dietary Guidelines or FBDGs.
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The nine qualitative guidelines of Thai FBDGs
include’

1. Eat a variety of foods from each of the
5 food groups and maintain proper weight
2. Eat adequate rice, or alternate carbohydrate
such as noodle, whole wheat bread etc.

3. Eat plenty of vegetables and fruits regularly
(should be at least 400 g/day)

4. Eat fish, lean meats, eggs, legumes and
pulses regularly

5. Drink sufficient amount of milk every day
(with  appropriate quality and quantity for
one’s age)

6. Take moderate amounts of fat (should
polyunsaturated fat
>10%
the caloric distribution
from total fat should be 30%
by the
7. Avoid excessive intake of sweet and salty

be safturated faf
monounsaturated fat = <8% : 10%
of total caloric intake,
as recommended

American Heart Associatfion)

foods

8. Eat clean and safe foods

9. Avoid or reduce the consumption of alcoholic
beverages
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To achieve a healthful, nutritious eating
pattern with many combinations of foods from
the & major food groups of Nutrition Flag
(figure 1)3, we have to nofice the number of
servings recommended. In this Nutrition Flag,
the amount of servings per day of each food
groups are indicated according to the age
group, for example,

- 6-13 years old children, elderly and
working women require 6 table spoons of
meat per day

- working men require 9 table spoons

Many women and adolescent girls need
to eat more calcium-rich foods for healthy
bones throughout life by selecting low fat milk
products and other calcium sources. Young
children, teenage gqirls and reproductive
women need iron-rich foods, such as lean
meats or enriched and fortified food products to
keep the body’s iron stores af adequate
levels and to prevent anemia condition,
especially during menstrual period.

Thailand Nutrition Fla

Rice-starchy food

8-12 rice-serving

spoons/day
Vegetables

4-6 rice-serving
spoonsiday

Fruits
3-5 portions/day

Milk
1-2 glass(es)iday

6-12 spoons/day

Oil, sugar and salt

Eat in limited amount/day

Figure 1. Nutrition flog indicates the amount of servings per day from each food group.
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Choosing a variety of foods within
and across food groups can improve healthy
dietary patterns because foods within the
same group have different combination of
nutrients and other beneficial substances, such
as vegetables and fruits have many nutrients
and functional properties on health but are
relatfively low in calories. Foods high in both
sugar and fat contain many calories but
are low in vitamins, minerals and fiber. Table
sugar composes of only sucrose to provide
only calories with no other nutrients and can
damage metabolism in long run, so, we
should eat less than 6 teaspoons per day.
Healthy people should stay at the proper
body weight and by using body mass index
(BMI) as measurement parameter, the weight
within  healthy range from BMI cut-off for

normal Asian people should be 18.5-22.9 kg/mZ.
BMI = Weight (kg) / Height (m?
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Healthier Choice Logo: Educational
Tool for Reducing Risks of NCDs
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Nowadays, diet and lifestyles have been recognized
as the major determinants of non-communicable diseases
(NCDs). A recent study demonstrated that Thais have
more tendency to become obese, as the country is
now ranked second for the most people with obesity ,
and ranked third for the most people with diabetic
mellitus among ASEAN countries. These diseases are
threatening the lives of Thai people, their families,
as well as the country’s economy. Most importantly,
prevalence of these chronic NCDs currently could be
found in children, adolescence or early adulthood
comparing to the past where it was found only in the
middle aged adults and elderly.
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Modern lifestyle with unhealthy consumption
behaviors, such as overconsumption of food
with excessive amount of sugar, sodium, and/
or faf, along with lower consumption of fruits
and vegetables and less physical activity are
the fundamental factors that cause the NCDs
such as obesity, hypertension, diabetes or
hyperlipidemia. Lifestyle  modification by
encouraging consumers to have sufficient
knowledge to choose the right foods for their
body and health is an important preventive
stratfegy to reduce NCDs.

Nuftrition facts labelling on food package
assists consumers to know how much nutrients
they are receiving from a partficular food
product. However, many consumers are still
unaware of this information or just simply
ignore it. Therefore, Thailand’s National Food
Committee decided to implement a Front of
Pack simplified nutrition labeling namely “Healthier

Choice Logo” as a tool for consumer education.

Amount Per Serving
Calories

Calories from Fat 31
% Daily Value*

Total Fat
Saturated Fat
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The logo is legally owned by Thailand Food
and Drug Administration (Thai FDA), and jointly
established in collaboration with Institute of
Nutrition, Mahidol University. The Healthier Choice
nutritional logo indicates that the food products
containing sugar, fat, sodium or other nutrients
are meeting the criteria. This simple and easily
notficeable logo is aimed to create consumers’
awareness on nutrition qualities of the food
products, and may help consumers make the
right decision to buy a particular food product.
It has been found that consumers spend only
a few seconds in making the decision on
food choice, which includes the fime spent
for checking a food label. The key message
to consumers is “reduce consumption of sugar,
fat and salt (sodium) by looking for Healthier
Choice Logo on food products”. In addition,
the logo should encourage food producers
to develop and produce healthier food products

info the market.




‘i‘ﬂLL‘]_I‘]_Iﬂ’W‘J‘LLﬁmQﬁmﬁﬂHﬂIﬂﬂ]uﬁﬂﬁi NN
Laanammw Lﬂu“l,ﬂmuﬂ?"n'}ﬂm"wa‘wmﬁ%‘mm
atfi 373 (WA, 2559 manum“amaﬂuml,ﬂu

)
silnauvaudin ngananaanauuniwluldla
a s s -~ val =1 a a
Wenaasluiuny witaluldthenaunudiisnuune
3 |4J =l =3 a a a v v Qv =0
@nadnenans itlannaunudieniidulAvddy i
v v 1 <~ [~ =
doAuauany madangunin’ udi uaz
dﬂl 1 v v dl
tranguanmsatinuuuluimay Ingsaainisde
ANUMLNET WeeunARTanla TAugy qunma
uananidyanenimadenguninenaazuanaiu
a oA s A q; a v 4 A o Qy = v :: dy
ARenAALNRWILFRARMUUNLEUNT A 19TinNg

a ﬂ‘y a s s « YV ﬁlddlo/
uansdvaiuaanuazdunsdyanuninaclianan
funyinlirudyanwalladaiau

dyanwollnuuinis madangunns T4
[~ s
Wluddnwoiledy  (Junesanuainagla Tnel
w%mnmmmim%’uﬁmé’nmﬁﬁﬁmw'ﬁumm‘ﬁ@mﬂ'ﬁ
nalnunisiasananudssasnisiiulsaly
ARARADITASY AR NARASUNULNNILLNUN
dydnsalmadanasnn fesluinisifiuiinia
o e - o e 2 -
Wnan L luessuann  wazdl lugduievus Ly
3.5 N3U/100 Uadams

Display of the “Healthier Choice” nutritional
logo on food products is in compliance with
the Ministry of Public Health’s Notification No.
373 (2016) on the Display of Nutritional Logo
on Food label. The logo shall be displayed
as a blue-rim circle with two overlapping
leaves in the middle. A dark green small
circle is placed in the center above the
leaves with an orange arc. The “Healthier
Choice” fext in blue appears right below the
leaves inside the circle and name of food
category lies above the leaves. The logo
conveys the meaning of brightness, happiness,
and healthy future, which are represented by
three colors. The logo can also be displayed
in one color (monochrome). Recommended
choices for the rim colors are black, navy
blue, and white; however, the background
color and the logo must be in high confrast
in order to increase the visibility of the logo.

Use of “Healthier Choice” nutritional logo
is voluntary. However, the product must meet
the criteria for the food group which conftribute
tfo a reduced risk of NCDs caused by the
consumption of such food. For example, nutrient
criteria for dairy products is no added sugar
and fat content< 3.5 g/100 ml.
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Beverage products such as vegetable and
fruit juices, soy milk, cereal drink, soft drink
and flavored drink contain sugar as the main
ingredient. Nufrient criterion for such products
is that the total sugar content should be <6
g/100 ml. Therefore, beverages with the Healthier
Choice Logo have total sugar less than the
average confent of sugar (12-14 g/100 ml)
generally found in most beverages. Fish sauce
normally contfains high sodium content of
approximately 500 mg/ 1 teaspoon. The primary
criterion of seasoning sauce is reduction of
sodium by 30 percent from the average
sodium confent (600 mg/1 teaspoon) normally
found in such food products. Therefore, fish
sauce with the Healthier Choice Logo would
contain sodium < 300 mg/1 teaspoon.

Thus, products with Healthier Choice Logo
will provide lower amounts of sugar, fat and/
or sodium compared to the same type of
food products without the logo. It is important
for consumers to keep in mind that the por-
fion of food with the Healthier Choice Logo
should not be increased. Based on the reg-
ulation, food products with a Healthier Choice
Logo must include nutrition information panel
at the back of food package, or Guideline
Daily Amount (GDA) labeling. The GDA label
displays the amount of energy, sugar, fat and
sodium in the front of the package. Then,
consumers can determine the exact amount
of nutrients available in these products. A
food category must appear above the Healthier
Choice Logo ftfo inform the consumers to
compare only the products of the same
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“Healthier Choice” nutritional logo in
Thailand is not for product advertisement or
health claim but it is the simplified front-of-pack
nutrition labeling that identify the food
product of the same category which has
better nutrient profile in term of reducing
the risk of NCDs. This initiative is based on
the same principles as other voluntary labelling
programmes around the world such as Singapore
and Norway where food pyramid and green
keyhole symbols are displayed as the Healthier
Choice Logo, respectively. Many countries,
such as the Netherlands, Malaysia, Brunei
used a check mark as a part of the healthier
choice symbol. These graphically simplified
nufrition labeling are aimed o help consumers
identify and make quicker, easier and more
accurate buying decisions in order to reduce

consumption of sugar, fat, and salt (sodium).
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However, the campaign activity for promoting
the Healthier Choice Logo is very important
to make consumers understand it correctly,
which requires cooperation from all sectors,
involving public, private and civil society. The
provision of information to the general public
through a variety of channels, including health
and education-related settings, public relations
events, social media and mass media are
needed. Then, the impact of the logo on
consumer choices should be evaluated. Several
campaigns and communication on the “Healthier
Choice Logo” were delivered to raise awareness
among consumers such as organizing a booth
at the conference, public relations with Mobile
Food Security Unit of the Food and Drug
Administration. Based on the questionnaire
evaluation, it was found that 60-70% of the
respondents knew this logo. However, it should
be noted that the respondents could not be
cloassified as the representative of Thai population.
Therefore, it is necessary to study the perception
of population on this nutritional symbol in the
future.

The “Healthier Choice Logo” is considered
as a positive labeling program for empowering food
and beverage manufacturing companies 1o
develop healthier products. Today, 128 companies
with 723 products received Healthier Choice
Logo recognition in which mostly (71%) are
in the beverage category. Of those, there
are 273 products out in the market. The rest
are in the process of changing the product
packaging with “Healthier Choice Logo” on.
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In conclusion, the Healthier Choice Logo inifiated in Thailand is a simplified voluntary
front of pack labeling program aiming to raise awareness among consumers on the
dangers of excessive sugar, fat and sodium. In the initial phase of 3 years, it has been
found that food enfrepreneurs pay attention to and welcome this nutritional logo quite
well. However, the multi-stakeholder approach in communicating clearly to the public is
the main factor for the success of healthier logo implementation by facilitating consumers
in making a smarter choice for reducing a risk of NCDs.
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Prebiotic: Important Role for Health
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Prebiotics are defined as a non-digestible carbohydrate compounds, which metabolized by
beneficial microorganisms (probiotics) in the gastrointestinal tfract, modulates the composition and/

or activity of the gut microbiota, thus conferring a beneficial physiologic effect on the host'.
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Prebiotics selection criteria

Prebiotics are mostly fibers that

are non-digestible food ingredients and
health by

selectively stimulating the growth and/or activity

beneficially affect the host's

of some general microorganisms in the colon,
generally lactic acid bacteria (lactobacill) and
bifidobacteria’. There are five basic criteria
for the classification of food components as
prebiofics according fo Wang (2009) as follows™:

. Resistance to digestion in the upper
sections of the alimentary tract (for example
gastric acidity, hydrolysis by mammalian enzymes
and gastrointestinal absorption)

° Fermentation by intestinal microbiota

. Selective sfimulation of growth and/
or activity of infestinal bacteria associated
with health and wellbeing

. Beneficial effect on host’s health

. Stability in various food processing
conditions
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LL‘]_iQLﬂi;u‘ﬁmﬂ%ﬂiﬂﬂ‘]]ﬂmiwg“luiﬂaﬂ‘ﬁ’mﬂ’]i“ﬂaﬂ of selective ufilization distinguishes prebiotics
4 yve o from many of these other substances as
aulanwuanslugili 1 , o

U depicted in Figure 1.

Selective utilization Substances that
by host microorganisms affect the microbiome

— )
|  Prebiotic* | [ Not Prebiotic
Dietary e N
[ I )

CLAs and Human milk E Readily Less i Proteins ||( Probiotics |
PUFAs oligosaccharides | |!| fermentable || fermentable |||| and fats

Oligosaccharides
e.g. FOS, Inulin, Phenolics and
GOS, MOS, XOS phytochemicals ( Antibiotics j (Vitﬂmins)

gﬂﬁ 1 mmmerfhwmmiw?”l,uiaanﬁ’uﬁ'}ﬁmumuﬁmqﬂi:mﬁ

un: Gibson UazAM (2017)
Figure 1. Distinguishing what is considered a prebiotic with the proposed definition.
Source: Gibson et al., 2017
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Why do we should to consume prebiotics?

Prebiotics can be generally found in
various sourcessuch as fruits, vegetables,cereals, and
other edible plants which are sources of
carbohydrates constfituting potential prebiofics,
particularly dietary fibre. Based on the number
of monomers bound fogether, prebiotics could be
classified as: disaccharides such as lactulose,
oligosaccharides (3-10 monomers) including:
fructooligosaccharides(FOS)
galactooligosaccharides (GOS)
isomaltooligosaccharides (IMO)
xylooligosaccharides (XOS)
fransgalactooligosaccharides (TOS), and
soybean oligosaccharides (SBOS), and
polysaccharides such as inulin, cellulose,
hemicellulose, or pecTins.
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Nowadays, the consumers pay a lot of
aftention to the close relationship between
food and health. Accordingly, the market for
foods with health-promoting properties, so called
functional foods, has shown a remarkable
growth over the last few years. From many
scientific researches, they have indicated that
prebiotics are not only the basic role of
nutrition consisting in the supply of necessary
nutrients for growth and development of the
probiotics, but also some additional aspects
are becoming increasingly important, including
the take care of health and counteracting
diseases’. In addition, their reports revealed
that the diet has the strongest and most
direct effects on gut microbial colonization
because bacteria have different preferences
for different energy sources. Thus, diet is
closely related to the profile of dominant
species present in the human gut microbiota

with consequences for health’.
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Prebiotics in diets are capable of surviving
acidic and enzymatic digestion in the small
intfestine and can be fermented by probiotics
in the large infestine to produce short-chain
fatty acids, vitamins, and other compounds,
which can confer significant health benefits’.
Therefore, the presence of prebiotfics in the
diet could lead to numerous health benefits
such as:

. Reduction of the blood LDL
(low-density  lipoprotein) level

. Stimulation of the immunological system

. Fewer episodes of acute diarrhoea

. Increased absorbability of magnesium
and calcium

. Maintenance of correct intestinal pH
value

. Alleviation of symptoms of peptic
ulcers and vaginal mycosis

. Weight  loss  management  and
improvement of glucose regulation in overweight
adults

o Decreasing of insulin resistance syndrome

and type 2 diabetes
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. Reduction of Crohn’s disease and
inflammatory bowel disease (IBD)

° Alleviation of lactose infolerance

. Reduction of the risk of cancer

o Prevention of the infection of pathogenic
microorganisms such as Salmonella Typhimurium,
Salmonella Enteritidis, Listeria monocytogenes
and Escherichia coli

These results have been already confirmed
in humans™'. Moreover,

by clinical studies

prebiofics act as an important factor for
selection and development of individual species
profiles in gut community and are not easily
Additionally, table 1

expressed the headlth-related effects of main

predicted a priorifys.

prebiotic substances using in several foods.

According to the scientific report of Slavin
(2013)"” and Markowiak and Slizewska (2017)°,
it could be suggested that the average

amounts of fotal prebiotic fiber actually consumed

daily was 15-25 g/day.
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Table 1. Main benefits of the major prebiotics and potential mechanisms of action.

Prebiotics

Mechanisms of action

Inulin

Enhancement of immune response

Effect on innate immunity

Modification of microbiota and increase in Bifidobacteria
Reduction of constipation

Decreasing of inflammatory bowel disease (IBD)
Improvement of absorption of calcium and other minerals

FOS
(Fructooligosaccharides)

Increasing of Bifidobacterium growth and reduce the growth
of E. coli and Clostridium

Decrease in colon pH

Reduction in lipid accumulation

Secretion of anfti-inflammatory substances

Satiety and weight loss

Improvement of glucose regulation in overweight adults
Decreasing of insulin resistance syndrome

Reduction of Crohn’s disease

GOS
(Galactooligosaccharides)

Improvement of growth performance and immune responses
Diminishment of intestinal bacterial overgrowth

Stimulation of neurochemical-producing bacteria in the gut
Skin health, improved water retention and reduced erythema
Traveller’s diarrhea

Reduction of Irritable bowel syndrome (IBS)

Immune function in elderly individuals

Alleviation of lactose Iinfolerance

Soluble fiber
(Guar gum, pectin,
B-glucans)

Enhancement of short-chain fatty acids production, and
mainly acetate, propionate, butyrate, and lactate
Normalization of intestinal microbiota

Effects on epithelial permeability

Anti-inflarnmatory effects

Enhancement of immune response

Reduction of blood pressure and reduction of LDL serum
concentrations

AU AAuasunan Vider et al., 2013; Pandey et al., 2015; Markowiak and Slizewska, 2017

Source: modification from Virier et al., 2013; Pandey et al., 2015; Markowiak and Slizewska, 2017
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According to previous scientific documents, it could be
concluded that prebiotics, natural or synthetic, have a significant
effect on human health and reduce risk of diseases mediated
by microbiota aberrations. Additionally, they can enhance the
growth and activities of probiotics, and gut microflora, which are
beneficial to the health and well-being of humans. Conseqguently,
always consuming a variety of foods containing prebiotic reaching
to the working dosage can help to promote the good health

and a long way from the disease as well.
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Update on Osteoporosis Situation
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Today, Thailand has starfed fo become the “Ageing Society” since 2005, with a population
of 60 years old and over, not less than 10% of the population. It is expected that Thailand will
step in “Elderly society” completely within 2021, with the population aged 60 and over is not
less than 20% of the fotal population due to the Thai people longevity. Based on data from
the Institute for Population and Social Research at Mahidol University, Thailand in 2015, indicating
the average life expectancy in men and women is 71.6 and 78.4 years, respectively. Therefore,
the chances of chronic disease occurring in the elderly are also higher including osteoporosis
and fractures. The prevalence of osteoporosis has been found to increase every year, resulting
in “osteoporosis” which is the silent disease leading to a national health problem. Therefore,
it is necessary to campaign for providing knowledge or educate to people. Actually, World
Osteoporosis Day is on the 20th of October annually. On this occasion, people around the
world will organize many events or activities to campaign for taking care their bones health,

away from osteoporosis.

38 HealthaC

Nutrition Focus



40 years
60 years
70 years

NN

SN

» SR YN

1r - Ty

Normal Reduced bone mass Osteoporosis

< qu/ as S ] aa «
NNNsANENTIMIndesIninugiRnisol
nszgnazlnnyin 181 Ao 100,000 lnedeeay 80
a 5 | L Z QI 1 Qé/ 1
mmu’lunqm&ﬂqwmﬂqmnmﬁ 70 Taull A1
IS 7 s QI é’ 4"
Uszinalneaziifihenszgnazinniniiuauizas q
AnudrAtyAe vduianszgnin Taeaamiznszan
o Yy ] A a a 1
azlnn azviTligiheauniainanuinig 1l
| - > v QI o s - IS K%
aungnaneaasiedla NdAyAaazlansae
R M s de e |
Wiugeau Tnedeyanisdrsrandmindedlnd Tu
491 W.A. 2549-2550 Wué'm']mwé'qns:@ﬂaﬂvm
o A =K v 1 o
vin Husngeiedesaz 21 lnagninszannsiiil
=) 1 a o s a aa =
e 9 m lnefldedAgueamisideings Aa
v dl M Yo | %3 G 1 @ I v a 1
dihenldlafunisindn visesfnadiiuna 1
s « G L2 s ql M Yo %
&lnwi visegihenszgnazinnvinililadueninm
Tsanszgnngu uananiinudnilgihaduulides
da R
niiansznvindlauan

In Chiang Mai, the incidence of hip
fracture was 181 per 100,000, with 80% occurring
in patients over 70 years old. It is expected
that Thailand will have a hip fracture patients
increase significantly. Importantly, some patients
develop disability after fracture, especially hip
bone fracture, they cannot help themselves
and might have a higher mortality rate. From
survey data at Chiang Mai province during
2006-2007, it was found that the mortality rate
after hip fracture reached 21% within the first
year, which higher than the general population
by 9 times. The critical factors of high mortality
rate were patients who did not undergoing
surgery or delayed surgery for more than a
week or hip fracture patients who did not
receive the medicines of osteoporosis treatment.
In addition, there are many patients who yet
repeat the bone fracture.
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Bone fracture problem was occurring all
places in the world due to the unstandardized
tfreatment. Moreover, accessibility of osteoporosis
treatment for hip fracture patients was still
below the standard quality in Thailand. One
of study from the Faculty of Medicine af
Chiang Mai University reported that access to
the suitable osteoporosis freatment was
appropriately 10.5% only. This problem did not
occur from unspecialized treatment of doctors,
but it depended on many factors such as
older patients, the need to be cured by
multidisciplinary staff as well as the clarity of
systematic management. For the treatment of
this patient, lack of direct responsible person
was assigned as a problem that need many
parties to solve this problem. It was leaded
to lack of surveillance for providing appropriate
knowledge to patients and their relatfives.
These problems was a systematic management
challenge that could be solved whether you
the the
problem and fook a serious solution.

were aware of importance  of
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Currently, Department of Medicine, Ministry
of Public Health is aware of the occurring
problem and also approves the osteoporosis
and fractures as a major problem in the
country. It has an aggressive policy and holistic
freatment to prevent broken bones, particularly
repeated bone fracture. They also organize
the program “Fracture Liaison Service (FLS)”
r “Refracture Prevention”. The major principle
of this project is complete health care systems
such as when your bone is broken up, it is
very important that you get the right medical
care, treatment and follow-up tfo make sure
you do not repeated again and break any
more bones. This management system is based
on the medical resources available in each
location and cooperated with a coordinator
among related multidisciplinary person including
the patient and their relatives to create the
best teamwork group. For example, minimally
invasive surgery will be applied to freat hip
fracture to reduce complications during freatment
until the recovery of patients after the symptoms
improved. Also, patients will be received any

suggestions on promoting health to prevent

recurrence. It is expected that the rate of
recurrence will be reduced by 25-50% per
year, which would reduce economic losses

by more than double the national per capita
the

Prevention” project is a powerful management

income. In  conclusion, “Refracture
system and a liftle investment, but it is very
effective both in terms of clinical outcomes

and economics.

people

measurement

§ female
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Moreover, the Osteoporosis Foundation of
Thailand participated in the dissemination of
FLS knowledge in the hospital center,
general hospital, large community hospitals,
including the conference to educate for
physicians and healthcare professionals about
the importance of patient care both in Bangkok
and in the landscape throughout Thailand
annually. In addition, they also joined with
the Royal College of Orthopedic Surgeons of
Thailand, Royal College of Obstetricians and
Gynecologists, Royal College of Physicians,
Rehabilitation Medicine of Thailand, Royal
College of Radiologists of Thailond, Royal
College of Family Physicians of Thailand, Endocrine
Society of Thailond and Thai Rheumatism
Association for making the health care guidance
books for freatment of osteoporosis patients.
This is a guide for general practitioners to
take care of these patient. In addition, they
also focused on public health promotion activities
by organized activities to educate people to
be aware of the importance, self-care, and
behavior modification to reduce the chance
of bone fractures as well as joined with the
Dutch Mill Group to organize contfinually a
walk-run charity event under entries “Fit Your
Bone Run For Healthy Bone” to promote Thai
people’s health.
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“Best bone care is not a freatment but it is a disease prevention” because “osteoporosis”
is a symptom in which bone strength and bone quality decreases together, leading to
fragile bones and risk of fracture more easily. The bones that are easily broken by are
the spine, hip, wrist and upper arm bone, resulting in the risk of complications continues
to be fatal. According fo statistics, one in three women and one in five men in Thailond
will have one person at risk of osteoporosis. Therefore, you must learn how to prevent or
delay the occurrence of osteoporosis by consuming foods containing high levels of calcium
and vitamin D for supporting the bone formation together with proper exercise regularly.
In addition, you should avoid risk factors that might affect the bone, such as reducing or
avoiding drinking tea, coffee, soft drinks, and alcohol as well as quit smoking, including risk
factors that might cause fractures, especially in the elderly; for example, you should avoid
walking on a slippery floor or a dangerous place and be careful of the accident that
might fall. Importantly, simple tips to help keep bones healthy is to drink milk regularly for
accumulation of calcium naturally. The best age infervals to drink milk is from childhood
or before 30 years of age. However, if you are over 30 years old, drinking of milk helps
to prevent loss of bone mass. Indeed, to get the maximum benefit of drinking milk, you
should select to suit the physical condition of each person, such as the elderly and people
with diabetes should choose to drink tfasteless milk.
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Asst. Prof. Dr. Surasak Kantachuvetsiri
Thai Low Salt Network,

Nephrology Society of Thailand
Raweewan Lappichetpaiboon,
Certificated Dietitian of Thailand

Dietary Sodium: Good and Bad
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World Health Organization (WHO) recommends that adults consume less than 2,000 milligrams . M
;1| of sodium per doyw. The salt consumption survey done by department of health, ministry of "a

public health and institute of Nutrition, Mahidol University revealed that Thai people consume
sodium on average 4,350 miligrams per day. Around 3,600 milligrams
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of sodium come from seasoning sauce or
condiment and the rest of sodium consumption
derives from processed food, such as instant
noodles, canned fish, streamed mackerel, chili
paste and fermented fish’.

Salt is the main dietary source of sodium,
and the words “salt” and “sodium” are often
used inferchangeably. Salt is also known as
sodium chloride that had sodium around 40%,
by weight. Sodium chloride is the chemical
name of salt or table salt. Sodium is essential
minerals that human body cannot produce.
Sodium is also important in neuromuscular and
muscular function, maintenance of acid-base
and fluid balance, control blood pressure and
diluted some blood mineral.”®
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Sodium is readily absorbed from the intestine and
carried to the kidneys. Approximately 90% to
95% of sodium excretion occurs mainly in the
urine and the rest can be found in feces and
sweatf. Human body always maintain appropriate
levels of sodium. Normally, Sodium balance is
regulated in part by aldosterone, hormone
secreted by the adrenal cortex. The rising of
sodium in bloodstream stimulates hypothalamus
to secrete anfidiuretic hormone (ADH) info
bloodstream. After that,
reabsorbed back from the filtrate info the

some water was

circulation in the kidney tubules. Thirst center
is also stimulated by high sodium level and
acts to keep up the volume of fluid in the

3.6-8
bloodstream.
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Recommendation of sodium infake for
adult human is less than 2,000 milligrams per
day. Healthy kidneys can remove excessive
sodium intake but excessive sodium intake in
long term can affect the kidneys and health.
Many diseases are related fo high sodium
infake, such as hypertension, increased urine
calcium excretion” which increases risk of
os‘reoporosis.m'12

Sodium are present in natural food. In
general protein foods contain more naturally
sodium than vegetables and grains, whereas
fruits contain litfle or none. The addition of
table salt, flavored salts, and flavor enhancers
can increase sodium confent in food. Some
type of sodium in food industry are tasteless
that is difference from sodium chloride or
table salt. Therefore, if you cannot see the
salf, do not believe it have no salt. Food
industry does not only use sodium for flavor
enhancers but also use for food preservative,
and varieties of product. When you're scanning
a food label, don’t just look for the word
“salt.” Watch out for various forms of sodium

or other names for the same ’rhing.w16
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Table 1 Shown the sodium compound which is used for food additive or preservative.

Sodium compound Used

Sodium alginate The sodium salt of Alginic acid naturally found mainly in
seaweed and kelp. In commercial, used as a thickening agent

in foods, gelling agent in gel capsules

Sodium ascorbate The mineral salts of ascorbic acid (vitamin C), used as

vitamin C supplement, an antioxidant and an acidity regulator

Sodium bicarbonate Used in breading, to enhance crispness and allow passages

(baking soda) for steam to escape, so the breading is not blown off during
cooking

Sodium benzoate The preservative used in acidic foods such as salad dressings,

carbonated drinks, jams and fruit juices, pickles and condiments

and used in medicines and cosmetics

Sodium citrate Used as acidity regulators in food and drinks, emulsifiers for

oils and enable cheeses to melt without becoming greasy

Sodium hydroxide Used in washing or chemical peeling of fruits and vegetables,
chocolate and cocoa processing, caramel coloring production,

pouliry scalding, soft drink processing, and thickening ice cream

Sodium sulfite The preservative to prevent dried fruit from discoloring and

for preserving meats

Disodium 5'-ribonucleotides The flavor enhancer is synergistic with glutamates in creating

the taste of umami

Monosodium glutamate The flavor enhancer with an umami taste that intensifies the
(MSG) meaty, savory flavor of food, as nafurally occurring glutamate

does in foods such as stews and meat soups

o a

WL ¢ Sunild indesdAusd, lenansiueuns aalmAey 8aTan 1WnaelEann hitp://infe.fda.moph.
go.th/file/fileDoc/2015-04-29_6645.pdf (13), U.S. Food and Drug Administration. Food Additive Status
List (2018)"

Sources: JUNTE WNSENAULA, LONATTINELNT AALTALY 8ATIM [WNDalAaN hitp://tnfe.fda.moph.go.th/
file/fleDoc/2015-04-29_6645.pdf (13), U.S. Food and Drug Administration. Food Additive Status List
018"
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Tips for reduce salt intake

1. Read ingredient labels and nutrition facts
2. Toste before adding

3. Measure seasoning sauce when cooking
4. Choose fresh ingredients first and avoid
frozen food or frozen ingredients

5. Avoid process food, fermented food and
instant foods

6. Reduce using condiments

7. Using more herbs and spice

8. Take time for behavior change
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The Benefits of Electrolyte Drink
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Exercise is an important health care factor for
people at all ages, along with proper food intake,
adequate rest, stress relief and positive thinking.  When
people start to exercise the question arises is what
they should eat fo support the energy loss that they
have expended. In addition, how do they replace
their sweat loss? Whether or not they should drink

water, sports drink (electrolyte drink) or energy drink.

Health &Q\ 51

Nutrition Focus



Alaninslad (electrolyte) : aun1AN
araneluudwilifadszqluiy 1hun nen ang
N | ql o s -~ = a
inanlusenig ndrAgan lmeey  Iwunalm
a A a L3 s a
wuniidey uwraldey Aaalsm nNsmaasuNin waz
lUsiu' Bidninglamelunisvinaruanssianie

Qs a s 9/4' = 4‘ yq‘ v Qs
fnifindugildewidonn  wazgnluduiunis
panndanelunainiAiauuin  nsunaLiLay
1 a | o v a a
rnuliaunavasaianingladiauyiliiianz Al
4 . o o a e e X o d
FafluansndaninaaINnnIrAmaanaUiialaem
lufinnspanefn ‘VT'ﬂ,ﬁLﬁmmmi?nﬂ’mm?mé’m

X i kS N -
LB mmmuﬂwmmi‘m puLazalaninglas

ﬂl v 9; v dl =
wiiadsenaumietndasas 99 waviivian
[~1 | = [ a =
\uussn Tnaey Aaalsn uazllnunaidauuas
uuNtlEUTnaAnties ATTUNIFUALINISLALILAS
Sflunsraetnideldluves  fluididanm
Insdsvitevedtininn/geanridsnieszan fiu
vay 11 v oo a Ps
waagilumelnaanidinig azliasAdsznauuas

4 1o
LNBANNNU

Electrolytes are chemicals that form ions
fluids
magnesium, potassium, organic acid and |oro’reir1.1

in  body such as sodium, chloride,

They help in such a way that specific body

functions can run at  opfimal levels.

Electrolyte imbalance is one of the reasons

for muscle cramps in those who sweaf

profusely, usually before acclimating to hot

weather, caused by dehydrafion and

electrolyte imbalance. However, electrolytes

confribute to a very small part of sweat.
The composition of sweat is 99% water

and the

chloride and partly potassium and magnesium).

rest is electrolyte (mainly sodium

Hence, in order to replace sweatf, water is
the most crucial.
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Whether or not electrolyte should be replaced
depends on the intensity and durafion of the
workout, It is noteworthy that electrolytes
concentfration in athlete’s sweat is generally
less than that of the sedentary who is not
acquainted with exercise. However, the amount
of sweat is another factor to be considered.
The athlete sweafs more volume but less
electrolyte concentration. It might end up
that they both lose water and electrolyte that
inevitably needs fto be replaced. American
College of Medicine (ACSI\/I)2 and the Institute
Society of Sports Nutrition (ISSN)’  recommend
that for the work out lasting longer than
1 hour, water and electrolytes need to
be replaced. But they do not recommend fo
take extra salt before exercise. Electrolyte
drink is good to replace water and electrolyte,
thereafter food can be consumed to replace
energy, protfein, vitamin/mineral and electrolytes.
Moreover, electrolyte drink contains proper
amount of carbohydrate (4—8%)4 that helps in
fast absorption into the blood stream and

promotes more drinking.
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Water is necessary for cell and organ
functions. Its role is to control body temperature
and is the medium fo fransport nutrient info
cell and waste out of cell. Numerous studies
have shown that dehydration has an effect
Only 2 % dehydration of
the body results in performance reduction to

on performance.

90% of what it should be and increases the
risk of heat ilness.’ Water, is therefore, the
most important nutrient for athletes and exercise
enthusiasts. It is found that the children and
the elderly are the risk group for dehydration
as they are not sensitive to water loss and
the consequence is performance reduction.
Hence, they should understand the role of
water and performance and practice drinking
water or electrolyte drink even before they
feel thirstly. However, thirst is not a good

indicator of dehydration,
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Table 1 Composition of different drinks’

Composition of electrolyte drink

Table 1

electrolyte drink, oral

demonstrates composition  of
rehydrated drink, and
soft drink which are widely used in different
scenarios. Electrolyte drink contains the
proper amount of different carbohydrate that
is known to be fast absorbed compared to
the higher or lower concentration of carbohydrate.
In comparison, the oral rehydrate drink contains
higher amount of sodium, potassium and
chloride in order to replace electrolyte loss
during diarrhea. Whereas soft drink contains
more carbohydrate (slower in absorption) and
less electrolyte.

Electrolyte drink is good before, during and
after the last long workout, in order to provide
blood sugar, to maintain blood sugar level, and fo
speed up the recovery. For the compensation of
nutrients loss, meal should be

other proper

consumed thereafter.

Sodium Potassium | Chloride
Types Carbohydrate
(gm/litre) Milimole/litre
Oral rehydrate solution 20 90 20 80
Electrolyte drink 62 23 3 14
Soft drink 105 3 0 1
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Drinking too much water to compensate
for water loss is known to be water intoxication, this
leads to low blood sodium (exercise-associated
hyponatremia, EAH i.e., blood sodium level is
less than 135 ml). It is mostly found in
heavy-duty soldiers and hard trained- athletes
that infoxication results in muscle weakness,
muscle cramp, headache and iritation, that
might lead to coma. The symptom of hypo
hydration and hyper hydration is shown in
Table 2.

6,000 runners were found as an evidence

For instance, the 3 runners out of

during the marathon and double marathon
(42 and 84 kilometers) in a fropical climate
in Singapore. Though the incidence is rather low;
yet, this is inevitably fatal.’
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Table 2. The symptom of hypo hydration and hyper hydr(::Tior‘n5

Hypo hydration

Hyper hydration

- Thirsty
Dark yellow urine (no feeling to urinate)

Weakness, irritation

Headache, nausea

Impair performance

- Not thirsty
Low sodium in the blood (EAH)
Weakness, irritation

Headache, nausea

- Impair performance
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Dehydration monitoring

The difference in weight before and after
fraining should be monitored to indicate the
weight loss or gain.  When the results show
weight loss, more water intfake should be
consumed in the next tfraining. Moreover, the
simple observation of urine color, if possible,
is also a good marker. In general, the urine
If it is a dark

color, it suggests that the person should drink

color should be light yellow.

more water. Another marker is measuring urine
specific gravity (USG). Normal value is between
1.010-1.020 USG).” When it is higher than the
normal value, it indicates dehydration.  And
if it is lower, it shows too much water is

consumed.
Energy drink and its composition

Energy drink is often referred to a power
drink which is widely available in the market.
The drink is often mix with caffeine, different
types of sugar, and vitamin/minerals in water
base. Its carbohydrate content is generally
higher than the electrolyte drink; hence, it
takes more time to get sugar absorbed into
bloodstream. This is different from electrolyte
drink which provide proper amount of sugar

to facilitate the absorption.
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Mik : an in trend alternative sports drink for
athletes

Milk is a nutrient rich drink, it provides not
only water to replace water in the sweat,
but also high quality protein, carbohydrate in
the form of lactose, and some amount of
fat (1-3%). A report from the Institute of
Nutrition, Mahidol University, was financially
supported by the Sports Authority of Thailand,
showed the comparison of lactose free milk
(LFM), local sports drink, and water on
performance. (Due to some Thai people
have lactose intolerance, milk in this study is
designed to use a digested lactose milk that
has no effect on its symptom, namely lactose
free mik). Twelve volunteers who exercised
regularly participated in this study. Each tfime
they came to the laboratory, each volunteer
did the cycling until exhausted, had 2 hours
rest during which each drink was served.
Thereafter, they performed the cycling test af
70% of their maximum oxygen uptake (VO2
max). It was found that when compared to
water and sports drink, LFM provided lower
oxygen uptake, longer time before exhaustion
and less fclﬁgue.8 This is another promising
and new alfernative effect of using sports
drink.  Milk provides not only water, but also
good quality protein, lactose and minerals,
provides better performance and a speedy

‘recovery.




Summary
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Electrolyte drink is good and suitable for endurance
fraining and work out that last more than 1 hour. It is
a flavored drink and is palatable for athletes to consume
more than just simply water. In practice, the athletes
should drink 1-2 glasses of water (250-500 ml) 20-40
minutes before any fraining or competition. Children and
the elderly are known as the wvulnerable groups who
are not sensitive fo water loss (dehydration). Coaches
should pay more atftention and encourage them to drink
more water or electrolyte drink even before they feel

thirsty. This suggestion is both advisable and precautionary
measure.
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