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Dutch Mill is committed fo deliver
innovation and quality dairy products
for better health, and nutrition of Thai
people. We continue 1o support the
Thailand Congress of Nufrition, and
encourage the search for knowledge,
understanding of a healthy diet and
proper nufrition o Thai consumers in order
to improve their health.

Journal of Health & Nutrition Focus
of this present arficle. The interesting
thing about breakfast is vital to health.
Both the brain and learning more things
throughout the day, including the nutritional
value of milk proteins. It is necessary
for the body.

We would like to thank all the
doctors, nutritionists, professors and experts
from countless academic institutions and
from Thailand’s fop-quality hospitals for
your efforts and fime to support us in
preparing the arficles 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 nufritional
knowledge to their everyday life for
good health and wellness.

Your sincerely,
Dutch Mill Group
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Assoc. Prof. Dr. Prapaisri Sirichakwal
Advisor Institute of Nutrition, Mahidol University

Breakfast ... Role on Health

OIMSIBZ...UNUINCIOGUNMW

4

Healtha(

Nutrition Focus

oOMSIZ nEiv  oimsodwiod 1
oewNIASUINESLME FVIFFALLOUIBIDUTY
0A 10:00 U. MHAONOUIBAMON “Breakfast”
NINEADIUD break the ovemight fast NSO
nERMSONOIMSTLLIVAL LUAD o1Ms
IBITUMSFLLADUIAENSOIMSITOTONSSU

ArooriviolU

Breakfast means one or more foods
that get info the body from waking up
in the morning unfil 10:00 am. The word
“Breakfast” means “break the overnight
fast” or to stop fasting from the night
before, that is, breakfast confributes
refreshing energy and nutrients for activities
that will be conducted thereafter.
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Breakfast is considered the most important
meal because it is consumed at the fime of
beginning to do activities affer starving
throughout the night. When waking up in the
morning, blood sugar levels are low which
results in providing less energy to the brain.
Skipping breakfast will cause mood irritation,
stress, fatigue, and lack of concentration, the
dbsence of breakfast will impact on learning

and memory ability.
Why do we need to have breakfast?

Although it s

important for hedlth, there are many people

known that breakfast is

who do not have breakfast for various reasons.
Skipping breakfast results in both short and
long term deleterious effects of various aspects
of cognitive functioning and health. The short
term effect is an unbalanced energy distribution
throughout the day which may cause the
overconsumption of food in other meals. For
long term effects, it is found that children who
do not have breakfast usually have a habit
and fruits  while

of eafing less vegetables

consuming more flours and sugary drinks

comparing to children who have breakfast

regularly.
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Factors affecting the eating or abstinence

of breakfast in children and adolescents include:
1. Interest in adolescence body shape. They
believe that breakfast makes them fat and
abstaining from breakfast may help reduce
weight.

2. A common reasons that has been found
in almost every country including Thailand are
no time, not hungry, or no desire to eat. They
want to wake up late more than waking up
earlier to have breakfast.

3. Family is an important factor towards eating
or skipping breakfast. Families whose parents
eat breakfast wil influence children to eat
breakfast.  Any home that doesnt prepare
breakfast causes children not to eatf breakfast,

Breakfast and Weight control

Breakfast helps regulate the consumption
of food in other meals which results in weight
control. From the study report on the consumption
of breakfast versus body weight of children
aond adolescents, shows that breakfast can
help prevent overweight and obesity. Children
who skip breakfast have higher BMI and longer
waist circumference than children who eat
breakfast.
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Breakfast on brain and learning abilities

Apart from having better nutrition, school-age
children who ate breakfast have better learning
ability than those who do not eat breakfast
since breakfast helps stimulate neurological
function in the numerical process. It was also
found that children who did not eat breakfast
took longer time to calculate and have memory
inferiority, especially in boys. By performing a
visual search test, a Stroop test (accuracy and
sensitivity of coloration test by using color-coded
character with a different color of the text),
and a Sternberg paradigm (Memory Test), if
is found that children who ate breakfast were
able to do the first two tests more correctly.
Children in schools which provide free breakfast
have higher mathematics and reading test
scores in each year including better learing
scores, better mental health, and more classroom
participation. Over 100 research articles on
breakfast programs in school, the researchers
found that breakfast for students who have
never eaten breakfast makes their learning

and mental health better.
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Breakfast on mood and lifestyle

Besides having better grades in school, the
study found that children who eat breakfast
regularly have brighter mood, cheerful, attentive,
less problems with abdominal pain, less mental
health problems, and have better relationships
with  family and other people than children
who do not eat breakfast. They can also
adapt to the environment easier than children
who do not eat breakfost.

Children who do notf eat breakfast regularly
have a negafive lifestyle when they become
adolescence. A study conducted in Sweden
found that children who did not eat breakfast
had negative behaviors such as smoking and
eating irregular lunch and dinner leads to have
less vitamins and minerals. In addition, these
children consume more sugary drinks and
alcoholic beverages compared fo those of

having regular breakfast.
The effect of breakfast on edating snacks

Children who do not eat breakfast often
feel hungry in the lafe hours, and then choose
fo consume high energy snacks with high fat,
high sugar and high sodium. This increases the
risk of being overweight, obesity, and high
blood pressure. According to a New Zealand
study, children who do not eat breakfast usually
eat less nutritious snacks such as sweets, candies,
soft drinks and bakery. Moreover, most of these
children also do not usually eaf lunches causing
nutrient deficiencies.
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Breakfast and cardlovascular disedse

Breakfast Improves the health of children.
In the long run, it helps reduce the risk of
chronic

obesity which can  cause other

non-communicable diseases. From an
Epidemiological studies by Harvard University,
after fracking the dietary habits of nearly 27,000
hedlth-care workers aged 45-82 years for 16
years, it was found that 27 percent of those
who did not ale breckfast had experienced
a heart atfack or died of cardiovascular

disease. These people are vyoung, and
exhibit negative behaviors such as smoking,
working full fime, not being married, drinking
dlcoholic beverage, and rarely getting exercise.
These negative behaviors are abko found in

children who do nol eatl breakfast.

The sltuatlon of breakfast consumptlon of Thal
people.

From the study of school children’s edting
haoit, it was found that about 80-60 percent
of the students in Bangkok have breakfost
every day, about 34 percent do not eat
breakfast and the rest only occasionally eat
breakfast. Older group of children fends not
to eat breckfast or eat less than children of
other groups. The hablt of neglecting brecakfasts
increased when children become adolescents,
16 percent of adolescents did not eat breakfast
and 52 percent of them ate breakfast sometimes.
It was also found that parents’ role in preparing
breakfast at home had an effect on breakfast
consumplion of primary school children aged
1-6 in Bangkok and ifs vicinities. Survey in 1997
shows that 62% of working age (20-60 years)
neglected to eat breakfast. The main reasons
of skipping breakfast are the same as other
age groups such as, there Is no fime, not
hunger, and some misunderstood that not

ealing breakfast can help losing weight.
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The research report on breakfast, healih, behavior and learning apbility can be summdrized
s follows.

Children who eat breakfast has befter mathematics scores, pay more daitentions in class,
more parficibating in activities, and have better problems solving abllities compared to
children who do not eat breakfast.

Children who skip breakfast will be idle, not aclive.

Children who skip bredkfast have incppropriate edling patterns, they usudlly choose

o eat less nufriticus food or consume junk food and dessert in order fo add energy 1o
thelr body before lunch.

Children who skip breckfast often exhibit negative behaviors such as smoking, drinking al
coheolic beverage, not exercising, and edfing food iregulary

Breakfast defines the whole day’s consumption patterns. Children who skio breakfast

for any reason, often choose foods which have energy exceeding the needs of the
body In the next medl

80 percent of those who are able o lose weight and maintain their body weight eat
breakfast. This Is because people who eat breakfast can ceonfrol thelr infake of

food in the nexi meal belter than those who skio breakfast

Eating breakfast is likely to prevent diabetes. It was found that insulin resistance de

creased in those who ale breakfast regularly.

Nutrition Focu$
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Breakfast is imporfant for

everyone due fto its impact on
learning ability and health. Eafing
breakfast is not a waste of fime,
and it is worth doing for both

short and long term benefits.
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of Milk Proteins

What is protein?

Protein is a Greek word means "the first kind"
which corresponds to the important functions
of proteins as essential components of all
living cells and cell organelles. Proteins are
the organic compounds with large molecules
which made up of "amino acids' and linked
fogether with pepfide bonds to a long chain
of complex polymers. Each type of protein
has a unique sfructure and function.
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Structural of protein molecules can be

classified intfo 4 levels: primary, secondary,
tertiary and quaternary structures. These may
exist in helical, coiled chain, hollow sphere or
basket structures. In the body, there are thousands
of different proteins with unique properties and
differ from one another by the amino acid
sequence, types and rafio of amino acids and
the chain length of polypeptides. All proteins
consist of 20 different amino acids held together
by peptide bonds. Amino acid molecules
contain amino group (-NH ) and carboxyl group
(-COOH) as functional ggroups, along with a
side chain (-R group) specific fo each amino
acid.

Proteins are complex macromolecules and
the aqueous solutions of proteins are colloid
which cannot diffuse through semi-permeable
membrane. Protein can be denafured and
coagulated by heating and can be precipitated
by some salts and heavy metals. Protein can
also combine with non-protein substances such
as carbohydrates to glycoprotein, lipids tfo
lipoprotein and nucleic acids to nucleoprotein
or metals to metalloprotein such as haemoglobins

contains iron.

DNA and RNA structure
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The importance of protein in the body

Protein is an important macronutrient
needs by the body and requires for providing
the amino acids to form of a new profein as
the body needs. Some amino acids can be
provided from protein infake and be able to
synthesize in the body are called non-essential
amino acids. However, for some amino acids
the body is unable to synthesize and can
obtain only from protein intake. They are called
essential amino acids including phenylalanine,
methionine, leucine, isoleucine, valine, lysine,
threonine, tryptophan, histidine and arginine.
Al proteins must be synthesized in the
body cells by using amino acids supplied from
foods. Protein synthesis in the cells is confrolled
by DNA in the genes. DNA is transcripted to
mMRNA and is used as a template for synthesis of
a polypeptide chains. Both essential and
non-essential amino acids must be available
in adequate amounts. Lack of some amino
acids will interfere protein synthesis and affect

the functionality of protein in the body.
Digestion and absorption of milk protein

There is no protfein splitting enzyme in the
saliva. Profein caseins are soluble in milk but
are insoluble curds by acid in the stomach
making it hard for digestive enzymes to break
them apart. So caseins take longer fime fo
digest in the stomach.
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Slower digestion of casein is associated with
delaying release of amino acids. In contrast,
whey protein is more quickly digested into free
amino acids. Most of the amino acids are
absorbed in the small intestine and diffused
intfo the circulating blood stream. Caseins are
phosphoprotein - and  their amino  acid
components are different from whey protein.
Whey protein can provide a source of
essential amino acids more than casein such
as methionine, cysteine, lysine, threonine and
fryptophan.  Alpha-lactoaloumin  contains  high
amount of fryptophan and it can be changed
fo vitamin niacin, making milk a good source

of niacin.
Protein requirements

Protein requirement for anyone individual
at various stages of life depending on age.
growth period, muscle mass, physical activity
and athlete performances. It is also depend
on other nutrients infake, body stress, hardworking,
environment temperature and chronic diseases
(such as diabeftes and cancer). Adults need
protein infake about 0.8 g/kg body weight.
Infant needs more profein per unit of body
weight than adolescents because the rate of
infant growth is the highest during infancy.
Pregnancy women also need more proteins in
the last period. Some groups of people such
as lactating women, elderly persons, athletes
and muscular players also need more protein
intake.,

Most animal proteins are complete proteins
which have high nutritional values, digestibility
and high biological value and confain all of
the essential amino acids in both the amounts
and proportions. These proteins are found in
milk, milk products, egg white, fish, poultry and
meat,
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Protein is needed to mainfain and repair
the old fissues throughout life. If the body
receives inadequate amounts of protein or low
protein guality, it can inhibit the growth and
impair mental capabilities. High quality profein
intake dlso helps to build and preserve muscle

maiss.
Metabollsrn of proteln

Body proteins in the cells and tissues are
not stafic; all proteins are constantly being
degraded and synthesized at varying rates.
Halfife of different proteins is in a wide range
from minutes tfo heours or days o amost a
year, For example, the lining of infestinal fract
is renewed dlmost every day. Proteins in the
liver and blood plasma are broken down and
renewed every six days. Red blood cells have
a life span of 120 days. In contrast to collagen
protein this has ifs halfife of aboul 300 days.
So it s difficult to indicate exactly how much
the body needs protein daily in order fo
provide the amino acids to supply for the
formation of new proteins and for the maintenance
of lissues. If the body receives excessive amount
of protein, any leftover protein that s not
burmned for fuel wil be stored as fat resulling

In excess nifrogen must be excreted in urine.
Functlons of proteln In the body

* Proteins are an essential part of cytoplasm
in every cell of muscle and ftissues. Profeins
dlso provide the amino acids needed for the
formation of new cells for body structure.

¢ Profteins can be used as fuel for body
enargy similarly to carbohydrates and fats. If
the body cannot gel enough energy from
carbohydrates and fats, profeins can be energy

supplied. Each gram of protein vields 4 Kcal.
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¢ All amino acids are needed for synthesis
and antibodies.  All

enzymes are protein and are essential catalysts

of enzymes, hormones
in digestion and metabolic processes in the
body.
the pancreas and plays a key role in the
Without

Insulin hormone is also synthesized in

regulation  of blood glucose level.
insulin, cells are starved for energy.
e Proteins are ideal carriers of nutrients in
the blood such as lipoproteins transport various
kinds of lipids and fat soluble vitamins. Profeins
are synthesized heamoglobin, a protein and
iron complex, carry oxygen in the red blood
cell to the body tissues.

¢ Some amino acids can be synthesized to
non-profein compounds such as nucleic acids,
creatine, choline and porphyrins.

e Profeins have buffer action help to regulate
blood pH and maintain acid-base balance of
body fluid (blood pH is 7.35-7.45 and muscle
pH is 6.9).

Some amino acids also have unique functions
in the body such as

e Glutamine, glycine and aspartic acids are
used in the synthesis of purine and pyrimidine
bases. They are the components of DNA and
RNA molecules.

e Tryptophan serves as a precursor of niacin
and serofonin, a neurofransmitter in the brain
cell.

e Cystine, ¢glycine and glutamine are used
in the synthesis of glutathione which functions
as an antfioxidant,
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e Tyrosine is the precursor for synthesis of
melanin pigment in the skin and hair and of
hormone thyroxin in thyroid gland.

o Hisfidine is used in the synthesis of histamine
which functions as a vasodilator in the
circulation system.

e Glutamic acid is a precursor of gamma-amino
butyric acid which is a neurotransmitter in the
brain and central nervous system.

e Human milk contains about 1.2% of protein
for infants. Lactating woman needs more proteins
for milk formation.

So protfeins are an essential nutrient and
have an important role in the body. Functions
of proteins cannot be replaced by carbohydrates
and lipids. If the food intake contains low

quality of protein, it will affect protein functionality.
Nutritional values of mik proteins

According fo the Notification of the Ministry
of Public Health (No. 350) (Cow milk) indicated that
the minimum standard of mik composition
required that it must contain at least of 8.25 %
fotal solid not fat, 2.8% protein and 3.2% total
milk fat, and also contains minerals and vitamins
including  calcium, potassium, phosphorus,
vitamin A, vitamin B2, vitamin B12 and niacin.

Cow milk can be fortified with vitamin D, which

would be beneficial to the body.
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The advantage of drinking cow milk is to
give the energy to the body. The calorie
content for milk varies depending on the types
of milk such as whole milk, semi-skimmed milk
and skimmed milk. One gram of mik faf
provides 9 Kcal, which results in differences of
fotal energy derived from different types of
milk.

Drinking skimmed milk provide much lower
in calories and less fat-soluble vitamins (vitamin
A, vitamin D, vitamin E and vitamin K) and
carotenoids. Energy from drinking milk is also
derived from lactose and protein which give
4 Kcal/g. There is no report that drinking of
full-fat dairy products (whole milk, yogurt and
cheese) resulfing in obesity. Therefore, both
children and adulfs should drink milk or milk
products regularly and mik cannot increase
body weightf. Whey protein in milk helps lower
risk for obesity and maintains lean muscle mass.
Conftrolling or decreasing of body weight requires
both reduction of foftal energy intfake and an

increase in physical exercise.
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The cow milk contains about 3.5% of high
quality protein and ftwo primary sources of
profein, the casein (80%), and whey protein
(20%) whereas the protein in human milk is
40% casein and 60% whey protein, respectively.
This the mixture of 65%
beta-lactoglobulin, 25% alpha-lactoalbumin, 8%

whey protein s

bovine serum albumin and immunoglobulins.

Utllization of whey protein

Whey protein is high nutritional value and
clossify as complete protein because it is a
good source of essential amino acids especially
higher in sulphur-containing amino acids (cysteine
and methionine) more than caseins. These
amino acids (cysteine, glutamic acid and
glycine) are only precursors of glutathione
synthesis, its cells cannot diffuse across cell
membranes. Glutathione is a tripeptide and
acts as cellular antfioxidant, anti-cancer and
stimulates an immune system. However, glutathione
is a rate-limiting factor in cellular glutathione
biosynthesis and cysteine is relatively rare amino

acid in food.
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Whey protein is rapidly digested and has
higher proportion of the branched chain amino
acids (leucine, isoleucine and valine) compared
fo casein which are used fo stimulate protein
synthesis. Whey protein contains high amount
of leucine approximately about 10% of protein.
Leucine is the most abundant of branched
chain amino acids in muscles and can be
burned by muscles as fuel. It is very useful for
athletes for long-time exercise and speed up
muscle recovery. Thus, the levels of leucine in
both blood and muscle will decrease affer
exercise. Consumption of whey protein shortly
after vigorous exercise can boost muscle
hypertrophy. Daily leucine infake of 2.5 gram

can stimulate protein synthesis.

Bioactive compounds in whey

The bioactive compounds in milk can be
separated from whey such as lactoferrin and
lactoferricin which are believed to help improve
the immune function and to scavenge free
radicals. In addition, whey contains alpha-
lactoalbumin which composed of high amounts
of tryptophan. Tryptophan is a precursor of
serotonin synthesis which can increase cognitive
function. Whey protein has an important role
in the body and can be used as functional
food for health benefit of some groups of
people.
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Nutrition Focus

The intestinal microbiota is composed
of 1" microorganisms, which is af
least 10 times greater than the number
of our body cels. There are more
than 500 microbe species found in
the gut, indicating a remarkable size
of bacterial eco-system. However, the
most abundant species (>85%) present
in the gut are lactic acid bacteria
(LAB), for instance, Lactobacillus and
Bifidobacterium. These bacteria have
special abilities fo modulate the gut
immune system, such as, inhibiting the
growth of pathogenic bacteria, fo help
break down indigestible substances and
tfo metabolize many compounds in the
large infestine”™.



Dysbiosis 1131894 ama:mmﬂﬂauqamm

B A | 1 o~y as o o
uysgluganig W DuRante  wazluanld

93
qQ Q(Q‘ I 3 Y 1 o v 1
Aaunadifiegludldlagniaiu 3 dezian laun
1. symboints iuatiniinvsdagvliiadez ol
ABTNNE (Hosh LU NEY LAB

2. Commensals Lﬂuﬂjﬁmﬁmﬁﬂaﬂiuéﬂfmmiﬁ
1 1 1 I = o G I k7 YV a
nalnsmasienig waluanuziagiud ldlanaline
1ls=Teaminasnanie

3. Pathoboints LfurliniddaglutFutmun
Wuldaznalnalnemasinie

o

NefiTNNIEA T lguNMAAAAILYBIRAUYS
v

2: o k% S cI/ a &
M3 alla Aslianuauge Taavinliladunadis
o 4J o o 6 ¥ a < &
3 iln AzAuAuLRnmsTuuaziY llliqdunad
~ - ‘SI = = ] =3 ar
atalartantsduannull  agrglsfniunisan
o = < % o &I | or
szillavuasdunddlnavdnaziuadiudszinnuey
d‘q/ £ 1 o
e NsUlsznn Y Wiy nsFudssniuatning
NIN v 2 N o 491 o &
pauleates visesulszn e gmIun uanann
Ny Gl k2 aay o v
danuegean uaznieldegruzinniiull diu
v U o < o o YV o a &
nazaulvaunauasqaunzdlualadald  qaunsd
weluledn wuneds wuafseludl&@ntdsTaam
Y A YVas = a v
Hudlnaeninsnlpduuuai@alnglulennlaanawng

o ] as  a_ A o = 4
nin wu lends Nua Wil waznsuailanas

lenidn  fundandusinnnanisniinuuae
lactic acid bacteria (LAB) L“]]'u Lactobacillus
bulgaricus Waz Streptococcus thermophillus
QI/ 9 = 8 I q: =3 ela =
Teainlduaslenfsnazdinmananinasi @re
Y QI 1 [ I k2 | (=3 -
Huslnandeaudninalule) uwaziinsaudinin,
wlllng, neauedludas: waznsmluiusass gth
uy Teudsenantauinsssuniiauiuued LAB
a g <] k7 NI ] o k%
warleiism Daudinnalniudusuresauii@nszdu
QlAufiuvedaidndiluuita unineduliugiuin
7 1 v
1hazinanNnNeduianuand LAB Auladietinaed
2 A i U
Tuds lumen  wvinliNan 9 US L aauunssz Uy
o < o = ° % U v 1 el
Tnrlvasuansaluanld anananlainuuanGe
o k%

A v = a a v av

'1/]ﬁﬁﬁLLﬁ?JJﬂi‘;‘iﬂVlﬁﬂ'?WeLuﬂW?ﬂ’a‘:iﬁ;uﬂuﬂﬂﬂﬂuuﬂﬁ
[ o T P R

NAIUAVLTENUUIN

"Dysbiosis” s+ a ferm for a microbial
imbalance of the body, like skin, as well as
inside the body like gut flora. There are three
kinds of gut microbes (i) symboints: benefits
host and bacteria, (i) commensals: bacteria
benefits from host without affecting it and (i)
pathoboints: harmful for host. These three kinds
of bacteria need o be in balonce in order
to keep the guf “healthy”. Many factors can
infuence the gut flora composition, such as
diet, age, medication, illness, stress and lifestyle.
Probiotics are health beneficial gut bacteria
which can be found in fermented foods, for
instance, yogurt, kimchi, pickled pork sausage
and sauerkraut”,

Yogurt is a fermented milk product, produced
by a combination of lactic acid bacteria (LAB)
cultures, such as Lacfobacillus bulgaricus and
Strepfococcus thermophillus. In general, yogurt
has less lactose (good for people with lactose
intolerance) and more lactic acid, peptides,
free amino acids and free fatty acids than
milk does. Many studies indicate the potential
immune stimulatory effect of LAB and yogurt.
Although the mechanisms responsible for immune
modulating effects of yogurt have not been
fully determined. However, it has been speculated
that it depends on the degree of contact of
LAB with lymphoid tissue in the lumen and the
induction of changes in the gastrointestinal
microecology. Therefore, dead bacteria are
generally less efficient as anfigens than live
bacteria ™.
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Consumption of yogurt has been proven to
improve the gut immune system through many
ways.
1. Source of nutrients
Yogurt is made from milk, therefore it is a
great source to sustain the holistic immune
system as it provides protein, minerals (calcium,
phosphorus etc.), vitamins (B1, B2, B3, B9, B12,
A and D). Inadequate consumption of such
compounds has been reported to lead to
malfunction of the immune system.
2. Source of immune stimulating compounds
Milk profein in yogurt has been digested
by proteolytic enzymes produced by lactic
acid bacteria. Peptides from milk are the most
reported, among other protein sources, for their
bioactivities, for

example, anti-hypertensive,

anfi-bacteria,  anti-cancer, anti-inflammation,
anti-thrombotic and anti-oxidant. These bioactivities
directly or indirectly sfimulate the immune
system. Peptides and free fatty acids generated
during fermentation have been shown to enhance
the immune response. Milk peptides can stimulate
the proliferation and maturation of T cells and
NK cells (Natural Killer cell) for the defense of
the host against enferic bacteria. Due to
biochemical changes in milk fat during LAB
fermentation, yogurt has a higher conjugated
linocleic acid (CLA) content than the milk, in
which CLA was reported to be a fafty acid
with  immunostimulatory and anfi-carcinogenic
properties.

Milk fermentation results in a complete
calcium,

solubility  of magnesium  and

phosphorus.  Folic acid is produced during
fermentation. Although milk and yogurt have
similar mineral composition but calcium is more
bicavailable in yogurt. Those components of
yogurt other than bacteria also may contribute

tfo yogurt’s immune stimulatory effect,
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3. Problotlcs as a gut Immune modulahor
There are several mechanisms of prokbictics
towards the gut immune system (Figurs 1),
a. Protective funclion: pathogen diplacement,
nutrient compefifion, production of antkmicrobial
factors,
B Structural function: barrier forfific alion, induction
of lgh, apical fightening of fight junction.

¢, Metfabalic function: synthasis witaming, fermeant

non-digestible distary residue, iron absorption.

Metabolic functions
Caontrol |EC differentiation  Ferment non-digestible

and proliferation digtary residue and endo-
Induction of IgA
Apical tightening of st it
tight junctions carcinogens e -~
Immung system Synthesiza vitamins Aksorp
developrnent 2.4., bictin, folate Salvage of enargy
Short-chain Mg?* Vitamin K
fatty acids Ca?? Biatin
Fa? Folate

Figure 1 Functions of probiotics in gut system
Sourcet O'Harg and Shanahan (2006)6
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4, Gut-brain interaction

In the past & years, there has been a lof
of research investigating the inferaction between
gut bacteria, the central nervous system (CNS)
and the immune system. It has become clear
that the microbiota can regulate the mucosal
immune system, gastroinfestinal fract motility
and epithelial barrier function and can support
digestion of the host’. There s a study in
colon infamed mice with swollen pathology
that have been fed with L rhamnosus for 9
consecutive days. The results indicated that
mice showed less pain behaviors in the freatment
group Kamiya et al. (2006)6. Moreover, Bravo
et al. (2011)° found that mice that received
L. rhamnosus increased gamma-aminobutyric
acid (GABA) in the brain, resulting in reduction
of stress, anxiety, and depression.

Although the bulk of research has focused
on the impact of the microbiota on CNS
function, there is also research suggesting that
the brain can alter the gut microbiota. Signaling
molecules released info the guf lumen from
cells under CNS can change gastrointestinal
motility, as well as infestinal permeability and
the gastrointestinal environment.
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Yogurt and immune function - animal and
human studies

There are several studies that showed the

tolerance of mice to bacterial infection
(S.typhimurium) upon yogurt-supplemented diet.
The authors aftributed the
alive LAB fo

and systemic

effect 1o the

ability  of enhance local

immune response.  Orally
through the

local

administered LAB may pass

Gl lumen to reach the lymphatic

organs in the gut. Subsequently, translocation
of LAB can lead fto the activation of

the local immune system in the gut

resulfing in mucosal  antibody  production,

especially of slgA  from  Payer’s patch
cels'. These investigators proposed that the
IgA secreted by the intestinal B cell entfers the
circulation and raises the serum IgA concentration.

Human studies examining the immunostimulatory
effects of LAB focused primarily on the effect
of yogurt consumption on the immune response,
such as PBMC cyfokine production, phagocytic
activity and NK cell oc’rivi’ryw. The results of
animal and human studies indicate that yogurt
in viftro

consumption can stimulate certain

indexes of immune response, such as cyfokine

production and macrophage activity.
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anvarldanide Ecor 16 Teadrenu@emiaand
W =, = =B !
Caco? layer anmstiaudilsiugninizszuing
= = Hlﬂi o 1 =
IAAMEE flucrescence FITAINLIWIE AR LS Fiu
a0
AR 9 FNHANSANHULAAITIANLENNSN A
t. plantarum Tunstlesiunsgniinanaedlis
fnmzmaddldesuin 2 ate 1AL claudin,
occludin, JAM-  uAY ZO-1 (Ul 2)°

Control group

EIEC group

Claudin-1

Occludin

JAM-1
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Problotlcs and Inflammatory bowel disease

IMfammatory . bowel  disedse and
disease (IBS)

inflarnrnation of  all

(1B
irtaple  bowel involves chronic
o part of the digestive
fract. IBD includes diseases, such as, Ulcerafive
colitis and Crohn's disease, which shows severe
diarrheq, pain, fatigue and welght loss, The
aevidence indicares the much higher chance
of having colon cancer, diagbetes and dlergy
IBD ard IBS, There is

reseqrehes  that studied this i vive

from patients suffering
severdl
showing mitigation of Crohn’s disegse symptoms,
Pagnini et al. (2010)3 fed Crohn’s disedase mice
with a combination of eight probictic species
at low dose (17)(1[]B cfu/day) and high dose
(50)(109 cfl/day) for & consecufive days. The
results showed lower villous distorfion and chronic
inflarmmation score in a dose dependent rmanner.
Ancther
planfarum was dble to profect the damage

study  concluded  that  Lactobacius

from E.cofft on intestinal
fight  Junction  profeins;
occludin, JAM-1T and ZO-1
in the [actobaciius plantarum freated group
(Fgure 2)5.

layer (Caco-2 cells).
The four claudin-1,

were more infact

L. plantarum group

Rgure 2. L. plantarum prevents EIEC-induced
regrrangements of Claudin-1, Occluding JAM-1 and
Z20-1 proteins. The intensity of the stain of the
infected cells was decreased compared o
that cbserved for control cells. In addition,
arecs where the tight junction proten belfts
were disupted were pre sent (arrows).

Source;, Qin et o, (2009
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Problotlcs and allergles

LAB in vyogurt is known fo enhance
concentrations of IFN-y which is produced
mainly from Thl cells. In humon studies, it
was shown that longterm consumption of
yogurt (450  g/d)

can increase  production of IFN-y by

large  quantities  of
lymphocytes, isclated T cells , and pericheral
olood PEMCs)” .
Shida ef. ol. (1998)" reporied that L. casei
could induce IFN-g preduction in mice butf
inhipited  IL-4 and  IL-5

this phenomena could result in a good Thi

monhonuclear cells

secrefion, in which

and ThZ balance, thus suppressing dllergies
and consumplion of yvogurt (200 g/d) with
live active cultures reduced adllergic symptoms
subjects.  Older

consumed yogurt containing dlive bacteria,

in  young subjects  who

however, had lower IgE {(Immunoglobulin E)

concentrations than the control group.
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Holistic Nutrition for Health :
Probiotics, Prebiotics, and Synbiotics

wslulod@in wslulean 1a:Bululodn :
Insunmsmoidon Idumodgumwa

TumviAuOMsuoLWATAIMWAITND:WU
lwslulomn (Probictics) Tusuoun Twslulofniu
RauUNEERtuUsTaEBURDsIYME Tonswalumsiou
UOVSUUMSINWAUOIMS BOdIasumMsMouuoD
SUUNDAUNUMY 9 gonswmd 15U Msaswdmiou
msUovAumsiniBoluald lasBoamstogoms
Usinnidulsormsnsiomalaninsneodln Boiduld
uwistnvdnnuauuRtuwsiulorn (Prebiotics) Bo
Duinavoimsvovoaunsgiwsiulosn  Ousu Tu
JooUUDMUDTHIANANIUATUAUUNNINEINEONU
mslBUstastvoslwsiulonn wslulomn lesmsrimu
souruuovlwsluloAniausiuloRn  NSoNISan

BululoAn (Synbiotics) IWoAvESUIADIUWAUMW
MoIALOIMS'

The gut microbiota of a healthy individual
contains many probiotic bacteria, is generally
mutualistic to the host, and has been found
fo confribute fo numerous benefits in improving
various metabolic and immunological functions,
such as vitamin synthesis, maintenance of bowel
health, regulation of guf-associated immune
system, prevention of pathogen colonization,
and degradation of indigestible dietary fibers,
i.e. prebiotics. In the recent years, probiotics,
prebiotics, and synbiotics have been of prominent
interest in the field of scientific research as
promising tools for improving and restoring gut
heatth'.




Probiotics

.

thraugh bacteriocin, metabaolite,
and organic acid secretion

Maintains normal intestine pH

P
Inhibits enteric pathogen growth /". S)'I'I biotics \
/ Enhances immune

Prebiotics

Substrates for good gut bacteria
growth

[ ! fecal exe Enh roduction of short-chain
Competitive exclusion of enteric | “and bowsd m H A
ks matikity fatty acids {i.e, butyrate)
4 Prevents cholesterol
Suppresses toxin praduction, RV SO SLRION
degradation of toxin receptors and ‘-. accumutation
carcinogens X S, Enhances calcium, magnesium, and
. Lowers cancer and bowel isoflavin absorption
\ disease risks

Prevents lactose intolerance

Regulates and

"\ Maintenance of nermal gut microbiota \'\. improves

b
Medulates gut permeability integrity

/ Stimulates, specifically, the growth
of Bifidobacteria
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Figure 1. Proposed health berefits of prokiotics, prebiotics. and synbioﬂcsm.
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The beneficlal effects of problotics, preblotics,
anc synblotlcs agalnst dkecse and towards
the human hecilth

Probiotics, prebictics, and synbiotics are
able to contrbute to a wvariety of health
enefits via interactions with the hurnan immune
systern, Figure 1 outlines the mechanisms of
action of probiotics prebiofics, and  their
synbiotics combination that contribute fo health
benefits.  Probictics are  highly  invelved  in
immurornedulation of the intestine by secretion
of metabclites involved in growth and stimulation
of activities caried out by the epithelal and
rmmune cells. The proposed rmechanisms, which
enhance innate and adaptive immunity of the
host, include stimulation of cytokine production
vy immune cells, increasing the secretion of
arti-inflarmatony oytokines, Treg cell regulation,
dlleviation of meonocyte and macrophage
recruitment to the infestine. improvement of
rotavirus initioted pre-nflammatory cytokines and
sgnaling imrmune cells, and inhibition of the
oroduction of cellsignaling proteins resoonsible

for inflammation and cell decth'.
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Probictice and prebiotics (Fig. 2).

administration, directly inferacts with the gut

Lpon

microbicta in the lumen. employing direct
rnetabolic effects through induced erzymatic
activities. Thus, they infterfere with the growth
and survival of enteric pathogens (level 1),
Through interactions with the gut mucus and
epithelial cells, mucosal barier funclions, digestive
processes, the enteric nervous system, and the
roucosal immune systemn are enhanced (level 2).
Probiotics also behave s signaling agents o
the hest, from beyond the gostreintestinal tract
towards the liver, systemic immune system. and

the brain tevel 3y

(l o - P ut lumen

level 1 "t N e ’ff‘?. o :5-"1.' . 3 il
mucus layer
™ junctions

f‘
32 igh antibodies
lamina propria
level 2

level 3 ond the gut

WHUNIWA 2. naevihanund 3 seAuvadnslulafnifiedudsuguain’

Figure 2. The three levels of mechanisms of action by probio‘ricsa.
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Probiotics and prebiotics as functional foods

Currently, the most prominent products
confaining live, active cultures are fermented
dairy products, such as kefir, yogurt, and
cheese. Dietary alternatives contfaining putative
probiotics have only recently entered the market
in various forms, such as cereals, chocolate
bars, and granola bars. Likewise, a variety of
food products in the market contain fermentable
fiibers as ingredients equivalent to functional
prebiotics. Major sources include fructans and
resistant starches in naturally occurring  fruits
and vegetables. Some examples of commercial
food products widely available include kefir,
cereals and cereal bars, mixed beverages,
meal-replacement bars, fiber mix, powdered
shakes, and low-fat ice cream sandwiches'.

Probiotics as pharmaceutical products in
encapsulated and powdered forms are also
present for treatment of various diseases, such
as diarrhea, atopic dermatitis, lactose infolerance,
and irrifable bowel syndrome. Prebiotic-enriched
liquid products, powders mixes, seasonings.
capsules, tablets, and chewables are popular
forms of medical supplements that can
conveniently boost fiber consumption. These
commercially available prebiotics are water-soluble,

thus undetectable and fairly easily incorporated

into foods”.
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Future perspectives and new innovations

Increasing clinical evidence of the aforementioned
health benefits of probiotics and prebiotics
have boosted the marketing power of this
category of functional and health foods. Many
research findings linked the consumption of
synbiotics to the modulation of gut hormones,
thus, probiofics and prebiotics are potential
freatments for Type |l diabetic symp’romss.
Lactobacillus spp. administration decreases body
fat  percentage and risks of developing
diet-induced obesity. Synbiotics may also be
used as a medical freatment for malnutrition
in protein deficient children, as adeqguate
populations of gut microflora allow enough
indispensable amino acids (IAA) to be synthesized
fo meet the body’s daily requirements. Further
research is currently being carried out to
examine the complex immuno-modulatory
interactions and metabolic mechanisms of the
microbiota-host inferactions in  various body
tissues.

Probiotics, prebiotics, and synbiotfics are
now being added fo fermented foods, dairy
products in large amounts, and are abundantly

marketed
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in the form of supplement fablels, capsules,
and freeze-dried preparafions. However, risks
for probiotic franslocation to vital organs, systemic
nfections, and bacferemia come with incppropriate
dosage and Insufficient knowledge on the
nafure of implemented sirains. Hence, strict
medsures are being held for the manufacturing
of such functional foods by testing both in-vitro
and  in-vivo conditions of Iingesfion using
appropriate modelss.

Probiotics, prebictics, and synblotics are
incorporated in o wide range of functional
and hedlth foods in the market, with sprouting
sclentific evidences to support their beneficial
hedlth effects towards human wellbeing. They
have long been clinically administered to patients
with imitcble bowel syndrome, ccute and fraveler’s
diagrrhed, and lactose maldigestion. However,
synbiclic-containing dietary supplements have
become popular freatment selections in obese
and Type Il diabelic pdatients. With growing
awdareneass of the health modulating potential
of these live probiofic strains, many healthy
individuals have come 1o consume a wide
range of cereal, dairy, and fermented food
and  beverages confaining such  functional
ingredients.

Methods such as nane and microencapsulafion
of probiotics in prebiotic-enriched capsules are
predominantly used 1o deliver live bacterial
straing  in dairy  products, such as  yogurt,
mayonnaise, cheese, and ice cream. Currently,
more fechnological advancements are being
developed to ensure better reftenfion of
probiotics viakility in many kinds of food products

in the market.
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Rice is life for Thai people’s way of life from the ancient time. Historically specaking, Thailand owes
a great deal to our Kings from the past to present, especially our two great Kings, Rama V
and Rama [X. The King Rama V was named "The Father of Thai Rice Reform”. He had laid
the solid foundation for agricultures, set up draining systems to growing rice to get more yield
and improving the rice fransportation to be widely available for import and export consumers.
Superior rice strains were selected from different places all over the country to grow and
propagate to get Thai rice characteristics. The King Rama IX was followed his grandfather
path and was named “The Father of Thai Rice Research and Development”. He also did a
great deal for initiate rice research and development, starting from soil, rain, water drainage,
and strains. "New Theory for Agriculture” and “Sustainable Economic” were his great concern.
He dlso dimed to maintain Thai rice along with social, culture and traditional way of life for
Thai people by bringing back “The Royal Ploughing Ceremony” in order to boost moral and
enhance blessings to the Thai farmers all over the coun’rry1.
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Rice (Oryza safiva L) belongs to grass

family, Gramineae (Poaceae), so it is easy fo
grow in any environment, especially tfropical
climate as Asia countries, including Thailand.
Rice is life because of ifs contain all kind of
nufrients  which human needs fo grow up
better than other source of foods. It is a
major source of energy and protfein, and also
B2, B3.
BS5 and B6) and various minerals (calcium,

contains many kinds of vitamins B (BI,

phosphorus, iron, magnesium and iodine), so
it is a staple food or dense food for Thai
people from ancient until ’rodoyg.

“We are what we eat” is always true for
our life fo be good health or not, depending
on your own eating habit from generation to
generation. So we could assume that our
bodies were building up mostly by nufrients
from rice as our staple foods. Mother’s milk is
the first food for her baby to growing up and
immunity. When baby getfs older enough to
drink other beverages, the old generation
mother will feed him rice drink, especially when
her child has a stomach pain. Rice drink or
rice beverage is well known as healthy food
from long fime ago, it is because of dense
nutrients confent in rice, especially brown rice

3 3 n
or color rice” as shown in Table 1.
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Table 1T Comparison of nutritional composition between polished rice or partial-polished

rice and brown rice of Khao Dowk Mali 105 and Sang Yod Pho’r’rolungs.

AlnTuINIg
@Fhat1et1a 100 N5

412919ARNUZE 105
Khao Dowk Madali 105

dadeinening
Sang Yod Phattalung

Nutritional composition 417917 dndaq J1ataulla 41INda3

(per 100 @) Polished rice Brown rice Partial-polished Brown rice
nce

naNU Alaunans) 356.90 361.35 366.00 364.22

Energy (kcal)

AU (NFL) 10.62 11.17 .40 1071

Moisture (@)

lUsAu (nF) 7.92 8.34 8.30 7.30

Protein (Q)

T (&) 0.18 227 242 2.42

Lipid (@)

Aslulanmsn (NFu) 80.90 76.89 80.00 78.31

Carbohydrate (Q)

dulegennie (ndw) 153 5.12 156 4.8

Dietary fiber (@)

W (NEL) 0.38 1.33 0.90 1.26

Ash (@)

iy 11 @Aadndy % 0.26 0.18 0.32

Vitamin BT (mg@)

Iy 13 @aandy) » 5.69 397 6.46

Vitamin B3 (mg@)

* LllnansaiAsnzi
* No determination
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The amount of nutrients from Khao Dowk

Mali 105 brown rice and Sang Yod Phattalung
brown rice were more than polished rice and
partialpolished rice for protein, lipid, dietary
fioer, ash, vitamin Bl and B3, excepl carbohydrate
which was less’.

Good quality brown rice or paddy, with
mature and undamaged embryos, can normally
be gemminated. During germination, which is
a natural biological process, the dormant
enzymes, especidly amylase and other enzymes
are aclivated to decompose starch, non-starch
polysaccharides and proteins to lower molecular
weight polymersd. The amounts of some nuirients
are increased, such as detary fioer, vitamin
B1, vitamin B3 and vifamin B& (Table 2.

The pre-geminated brown rice could be
produced by soaking brown rice or paddy af
30-40°C for about 1024 hrs. The water needs
to be changed and drained after water
apsorption reach 30%, let it incubated in moist
conditions (85% relative humidity) at 30°C for
2 1o 20 hrs until the embryonic growth length
between 1.03.0 mm’. When stopped  the
aclivity by boeiling or steaming and then drying, it
then produced parboied pre-germinated brown
rice. The comparson of some nutrients from
Khao Dowk Mali 105 rice among polished rice,
brown rice and parbolled pre-germinated brown

rice” showed in Table 2.
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Table 2 Comparison of nutritional compositions among polished rice, brown rice,

parboiled pre-germinated brown rice from Khao Dowk Mali 105 cultivar’,

dUnanuzd 105

1Futuansanig
| o ¥ o % Khao Dowk Mali 105
e 100 NFU 1IALWNAY

o o o 4
Nutritional composition #1991 d1ndaq d1n8a93u9aniia
(per 100 g, dry basis) Polished rice Brown rice Parboiled pre-germinated

brown rice

ALY (NFL) 11.09 + 0.24 1094 + 0.16 10.18 + 0.19
Moisture (@)
dulaennie (nFu) 129 + 003 301 + 003 308 =+ 017
fioer (Q)
Ay 1 @aaniw 009 + 0.00 032 + 00] 043 + 002
Vitamin BT (mg@)
A U3 @adnsu) 120 £ 007 652 £ 019 747 = 045
Vitamin B3 (mg@)
Ay J6 @adniy) 005 + 0.00 012 + 00] 015 + 001

Vitamin B6 (mg@)

frthtnndasidusentelilduuuuialmily
v A . 4 -
Wil LwaLﬂuaauﬂ?:ﬂawaﬂhmmﬂwa@mmw By
NalRuNua7aIme  waslnuuaNTanadting A
a | < @ -
wanslumsen 3 eedaglsimy flunszusunien
azanluniniteuingALdMILN1INANIATEIAL
\iagunH’
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The amounts of dietary fiber, vitamin BI,

vitamin B3 and vitamin B6 in  parboiled
pre-germinated brown rice were more than
brown rice and polished rice. We could use
rice as a flour to be functional ingredients by
dry-miling which showed somewhat lower some
nutfrients than whole brown rice (Table 3), but
it is easier to use as ingredients to produce

various kinds of healthy beverqgesé'8
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Table 3 Comparison of nutritional compaosition be’rween porrbonecﬁ Rre %ermmoisﬂ prown
rice (PPBR) and its flour (PPBR flour) fromm Khao Dowk Naly @5 cul’nvqrsﬁ ¥

2

& " ij"]':ﬂjmaﬁg" 3 1b‘5 Y
13unnuansa7m19 fa 100 N ﬂwﬁ‘;uﬁq Knaq PowiGkiciEss N
. e o o ‘ql -
Huiional Lompastian dnndaeFusaniia uilednandasiEuenniia
(per 100 g, dry basis) Parboiled pre-germinated Parboiled pre-germinated
brown rice brown rice flour

ALY (NFU/ 100 nNFU dhmidnidlen) 1018 = 0.19 7.95 £ 013

Moisture (g/ 100 g. wet basis)

vdulegavng (nFw) 308 & 0.1 316 £ 008

Dietary fiber (@)

Aty 01 @aaniy) 043 = 002 027 £ 002

Vitamin BT (mg)

Amiu U3 @adniu) 747 = 045 7.17 £ 013

Vitamin B3 (mg)

Amniu d6 @adniy) 015 & 001 0.11 £ 00

Vitamin B6 (mg)

wnud-uelluiniidnuedn Aaaniu) 1527 + 024 1243 & 139

Gamma-aminobutyric acid (mg)

WNUUT-eeTTIURS  (URANTY) 3108 + 228 2000 = 106

Gamma-oryzanol (MmQ)

nealuedn  @eansu) 4330 = 129 4100 = 245

Phenolic acid (mg)

anstlsznarueansin @adndu GAD) 6109 = 1.14 6435  x 097

Total phenolic compound (mg GAE)

warannsiuayyadasy (ilaeniu 10

Antioxidant activity (pg ™

- DPPH 147 = 002 1.58 £ 005

- ORAC 3919 + 285 36.67 £ 062
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Table 3
functional

showed the comparison of

nutrients between parboiled
pre-germinated brown rice (PPBR) and its flour
(PPBR flour). The dietary fiber content in PPBR
flour was somewhat higher (3.16 g/ 100 g db)
than PPBR, which vitamin B (0.27 mg/ 100 g
do Bl1, 7.17 mg/ 100 g db B3 and 0.11 mg/
100 g db B6), gamma-aminobutyric acid (12.43
mg/ 100 g db)., gamma-oryzanol (29.00 mg/
100 g db) and phenolic acid from PPBR flour
were lower than PPBR. The amount of tofal
phenolic compounds (64.35 mg GAE/ 100 ¢
db) and antioxidant activity (DPPH, 158 ug
TE) from PPBR flour were higher than PPBR,
while the ORAC determinatfion of PPBR flour
was lower’.

Since we have various kinds of rice and
we can improve the nufrition values by
pre-germinating process. Table 4 showed some
functional properties from dietary fiber for
protect cancer of large infestine, vitfamin Bl
for energy production, vitamin B2 for a
preventive against severe migraine attacks,
vitamin B3 for lowers cholesterol levels, vitamin
B6 for supports normal cell growth and cell
activity, gamma-aminobutyric acid for accelerating
metabolism in brain, gamma-oryzanol for preventing
skin aging and phenolic acid and total phenolic
compound for prevent or reduce risk of
cardiovascular diseases, diabetes mellitus and

9.10
cancers .
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Table 4 The funclional properfies of each nuirient from parboiled pre-germinated brown riceo'm.

arsisenay
Nutriflional composltions

wa o [ |
qmauummwmw
Functional propertles

L7
ulaaniisg
Dietary fioer

Tlaaffuszidea 18y

mu@m:ﬁuﬁwmaslu@am

Protect cancer of large intestine

Regulating blood sugar levels (mprove metabolic

conirol of glucose)

Apndin T (dneziiw
Vitamin B1 (Thiamineg)

TIENA NN

TN sEudaaila
dhenfiss v Ennnavinn Lo sasLa
Energy production

Cardiovascular funclions

Improves brain function

Fpntiu d2 sTuadw
Vitamin B2 (Riboflavin)

tlasfunsfslenluingu

Pen9FnElsadas

tagranellsiu Tadu aflulaese tazndamdenu
A prevenlive against severe migraine affacks
Treatment of anemia

Breaks down proteins, fals, and carbohydrates, and

helos produce energy

= = = =y
Aty T3 duazdu
Vitamin B3 (Niacin)

AFTTALADIARIADIAS
Joafiulsadudong
tlasiiulsalinwiu

Lowers cholesteral levels
Prevention of Aftherosclerosis

Prevention of Didbetes

i Te (wsaanTu
Vitamin Bé (Pyridoxine)

mengEuipatsed Laznsvinaundgad

Ga| & | o & ol =y
Vnlaaulmlrradiaszd  wasinuasouunallsfiu
wdndsnuanensiulawes wazludu

Supports normal cell growth and cell activity
Coenzyme for synthesis and metadbolsm of protfein

Release energy from carbohydrate and fat
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tlasulsailiadin

A primary inhibitory neurctransmitter, help the brain
relax and better sleep

Accelerailing mefabalism in brain

Prevenlting headaches

UNLLI-28571Ue4 .

Samma-oryzanol

- Hesfuniadalieila s waznn§uledug

- Lﬁ'm:ﬁuaaﬁuuiumaw?tg@u‘[m

~ fesfunnsdenanmerasim

USUmAnladnasea

Protect against heart disease, cancer, and other illinesses
Increased levels of testosterone, growth hormone, and
other anabolic (muscle-bullding) hormones

- Preventing skin aging

- Modulating cholesterol values

nesAUARN
= =
wazanglsznauduadngu

Phenclic acid and Total

ohenolic compound

- wassouiluanssinusandiadu
- ey videasanudssasdsadudaaiiagndiu
Wvulaz g

Funcilion <s anfioxidant
Prevent or reduce risk of cardiovascular

disecses, didbetes mellifus and cancers
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Healthy beverage means any liquid for
drinking, other than water, which is considered
fo be especiadly physical and mental
well-being, free from disease. Rice could be
a new frend for headlthy beverages due fo it
complelely contadins dense nulrients essential
for life. It 5 dlso considered as herb to protect
and cure some illness.

Since Thailond could grow o lot of rice
for her own consumption and export to other
countries, so we could have more than enough
rice as raw material ingredient for various kind
of heclthy beverages. This will clso helo consumers
and farmers to get more benefit too, and rice
is life for Thai people wil continue o the next

generations.
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Pumpkin (Cucurbifa spp.) which belongs to

the Cucurbitaceae family is widely consumed
as functional food and used for fraditional
medicine for several aiments’ because of ifs
high nufritional and health protective value.
The pumpkin flesh and seeds are rich in
health beneficial compounds like polysaccharides,
protfeins, antioxidants such as carotenoids and
tocopherols (vitamin E), mineral salts, and other
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active components .
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Fig 1 The characteristics of pumpkins; Cucurbifa moschata is widely grown in Thailand.

B—Corofene reduces skin damage from the sun
and acts as an anti-inflammatory agent, while
d-carotene is thought to slow the aging process,
reduce the risk of developing cataracts, and
prevent tumor growth. Tocopherols protect
the cel from radical oxidafive damage by
preventing the oxidation of unsafurated fatty

" Pumpkin in terms

acids in cell membrane '™
of medicinal uses was useful as traditional
medicine for several ailments like antidicbetic,
antihypertension, anfifumor, antihypercholesterclemia,
immunomodulation, intestinal antiparasitia,
antfiinfammation, anfibacteria, and clmcnlgica’m’M
Several studies reported that pumpkin can be
acted as antidiabetic. Moreover pumpkin pulp and

pumpkin seed have shown hypoglycemic activity

in normal animals and alloxan-induced diabetic
8.16

rats and rabbits
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Nutritional values of pumpkin

The pumpkin fruit are a good source of
carotenoids, y-aminobutyric acid and biologically
active components that include polysaccharides,
para-aminobenzoic acid, fixed oils, free fatty
acid, sterol, proteins, and pep’ridesg'm'ww. A
pumpkin-rich diet could reduce blood glucoseg'wHé
The active-polysaccharides of the pumpkin fruit
could obviously increase the levels of serum
insulin - which effect to the blood glucose
addition,
active-polysaccharides can be improved tolerance

levels  reduction. In pumpkin
of glucose which would be developed as new
antidiabetic agent™ ",

The two varieties of Cucurbita moschata;
native and Ohto were developed in the
Thailand. The study was showed that pumpkin
flesh of Ohto variety had greater carotenoids
and anfioxidant scavenging activity against
DPPH than native variety, especially the B—corotene
content (4,270.75 pug/100 g dry weights) which
is 4.76 times higher than the native. But the
native variety had higher starch content than
the Ohto variety. Both

of polyphenol

varieties  have
(6.817-6,656
mg/100 g dry weights), total dietary fiber (20-
21 g/100 g dry weights), -tocopherol (6-5.7

mg/100 g dry weights) and cholesterol (< 0.5

similarly  amount

mg/100 g dry weights.)’
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The unsaturated free fatty acids like palmitic

acid and stearic acid were found in both
varieties, the Ohto variety had omega-3 fatty
acid (alpha-linolenic acid; C18:3n3) about 0.57
g/100 g dry weight which fwo fimes higher
than the native variety, but the native variety
had higher amount of omega-6 fafty acid
(cis-9.12-linoleic acid; C18:2n6) and omega-9
fatty acids than Ohto variety at 1.5 times (1.02
g/100 g dry weight) 1.8 times (0.64 g/100 g
dry weight) respeo’rively7. Omega-3 and 6
fatty acids can raise “good” HDL cholesterol,
but reduce ftriglycerides, blood pressure and
“bad” LDL cholesterol which help decrease
the risk of the formation of arterial plague,
cardiovascular disease, rheumatoid arthritis and
inflarnmatory  diseases.  They  functions as
antfioxidants which reduce and delay the cell
damage, and help reduce the risk of cancer
prostate, breast cancer, neurological
complications of diabetic patients. For health
benefit of omega-9, it not only can improve
HDL cholesterol but also is a source of vitamin
E that can reduce the risk of cancer, blood

. . 20
vessel damage and cardiovascular disease™ .
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biogroup sobria, Candida albicans, Enferococcus
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Pseudomonas aeruginosa, Salmonella enterica
subsp. enferica serotype fyphimurium, Serratia
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Nutritional values of pumpkin seed

Pumpkin seeds are rich of P-caroteng
vitamin E, vitamin B, lutein, fatty acids, proteins

" i 12,2122
and mineral such as zinc, K, P, Fe, and

other health benefit components like omega
3 and phytosterols (e.g. ﬁ—si’ros’rerol)w'm'm, which
can prevent chronic diseases like
hypercholesterolemia, hypertension and reduce
the inflammation of human cel®. Recent
studies have reported that pumpkin seed oil
can benefit the tfreatment of benign prostate
hyperplasia and reduce the risk of cancers,
because of its high ﬁ—si’ros’rerolgm. Germination
and fermentation were important role to improve
the health use of pumpkin seed. Fermentation
significantly increased protein digestibility and
improved the good functional propertfies of
pumpkin products, meanwhile decreased
polyphenol and phytic acid contents of the
seeds™?. There were reports on broad spectrum
antfimicrobial activity of pumpkin seed extract.
While seed ol

Acinefobacter baumanii,

inhibits  various bacteria like
Aeromonas  veronii
biogroup sobria, Candida albicans, Enferococcus
faecalis, Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Salmonella enferica
subsp. enferica serotype fyphimurium, Serratia
8,28
marcescens and Sfaphylococcus aureus ™.
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Pumpkin variety improvement for high vyield
of oil content

Agricultural Technology Research Institute,
Rajamangala  University of Technology Lanna,
Lampang province has been improved
pumpkin cultivars for yield and quality of flesh
consumption use Mass selection, Inbred line
selection and S-selection since 1991. The
research found ’rhc;’r 12 pumpkin varieties showed
high yield and quality (8 varieties in high total
solid and 4 variefies in high fruit weight >3
kg)M. The Cucurbits genetic information can
be searched aof hittp://rspg.rmutl.ac.th/germplasm/.

The objective of this study was fo select
among pumpkin varieties, both natfive and
foreign, those with seeds having a high content
of oil which would be used as ingredient in
food industrial and cosmetic company for
improving product value. The pumpkin varieties
was classified and selected as varieties that
had high oil confent in seed between (27% - 35%
dry weights), high vyield compared favorably
with yields from foreign varieties and can be
adapted to Thailand’s environment. Statistical
analysis revealed that the vyield of oil per rai
was positively influenced by seed and fruit
yield per rai, oil content, seed weight per fruit
and per plant, and fruit weigh’rs. Improvement
of single cross varieties for development in
high vyield, quality and seed oil of pumpkin
were  evaluated that  all  fraits  were
significantly difference in vyield, harvest time,
fotal solid content, texture of pumpkin flesh
and carotene confent which were affected

by the seasons’.
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Pumpkin is a high nufrifional wegetable, which is rich in biologicaly active components that can
provide health protective bensfit, If's flesh and sesed are a good scurce of carctencids, witamin E.
lut=in, Y-amincbutyric acid, polysaccharides, pora-aminobenzoic: acid, fixed oils, fathy add (omega
3, & and %), stercl, proteins, peptides and minerals. Pumpkin in farme of meadicinal uses was useful
a5 fradifional medicine for several alments like anfidiabetic, antihypertension, anfitumor, reducing
the risk of cancer, antihypercholesterclemia, immunemeodulation, antfinflammation, anfibacteria

and antalgic.
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Summary-type Nutrition Labeling:
Choice for Consumers in Reducing
the Risk of NCDs
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The world’s nutrition challenges are quite dynamic due to several factors, such as economics,
income, communication, eating culture, population migration, urbanization, and logistical systems.
These factors complicate the problem-solving process which requires more multidisciplinary involvement
of all stakeholders within the food system or food chain. The main aim is to allow consumers

fo access affordable nutritious foods (suitable to their health statuses),
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thus leading to a society’s food and nutrition

security. In fact, global nutrition challenges still
remain in ferms of under- and over- nufrition
and unsafe foods. Since most countries” public
health systems, as well as the socio-economic
contexts and quality of life, have been developed
in a capitalist direction, the major nufrition
challenges due to undernufrition and unsafe
foods are much better managed and controlled.
Unfortunately, however, incidences of overweight,
obesity, and related non-communicable
diseases (NCDs) have tended to drastically
increase.,

To solve major nutrition challenges, food
and nufrition education is always used as a
main or supporting strategy, along with the

other strategies.
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However, it has been infernalionally agreed

that food and nutrition education must be the
main sirategy for solving overnufrition. Moreover,
most developed countries recognize the value
of nuirition labeling and it has been
confinucusly developed and modified.

The United Stafes of America is the leader in
inifiating and implementing nutrition labeling
on o mandatory basis. The US format for
nufriion labeling consists of more than 10
nutrients that are required to reduce the risks
of under- and overnufrition. The formats of
other countries or regions, such as Australia,
New Zealand, Canada, Europe, and the United
Kingdom, are similar, yet they differ in terms
of cerfain details. These fradifional nufrition
labels have definife pattems In ferms of information
and letter sizes, which require a large area
on ¢ food label. Conseguently, they are located
on the back of food packages and are known

as "Back of Pack labeling” or "BOP”,

Calories

Calories from Fat 31

% Daily Value*

Total Fat
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For the most part, the information appearing
on BOP is complete in terms of nutrient contents
and sometimes also on their adequacies to
fulfil daily requirements. Such an advantage,
however, can also be a disadvantage, since
too much information limits the size of letters
and consumer interest. As a result, the labels
become unreadable and neglected. The fraditional
BOP nutrition

efficiently perform its expected role as a food

labeling format also may not

and nutrition educator unless consumer knowledge
capabilities are developed. Over the past three
decades, it has been proven that the US
fraditional nutrition labeling systern cannot perform
better

nutrition, especially since the incidence ratfes

its role in educafing consumers for

of obesity and related diseases keep increasing
in the USA. Consequently, the current concern
is “What will it be for Thailand?” if our country

still maintains the same strategy.

TIYDRATE

U %ﬂw '

1\ i _2X
Monounsature ated :
Total 0. 3g

Serving Size 1 Rounded Scoop (329)
Servings Per Container 73

Amount Per Serving

“Nutrition Facts

Calories 132

Calorigs from Fat 10
% Daily Value*

Total Fat 1g

2%

d Fat 0.59

3%

Trans Fat 0g

Cholesterol 30mg

Sodium 60mg

Total Carbohydrate 59

Sugars 3g

Protein 24g

Vitamin A 0% *

VitaminC 0%

Calcium 10%. L Iron

0%

Nota Significant Source of Dietary Fiber.

* Percent Daily Values are based on a 2,000 calorie diet.
Your Daily Values may be higher or lower depending on
your calorie needs:

T Calories: 2000 2500
al Lessthan 659 80
Sat. Fat Lessthan  20g 258
Cholesterol ll::ss than 300mg 300mg

ssthan  2400mg  2,400mg
Total Carbohydrate 300g 3759
_Dietary Fiber 259 30g
o

F Carbohydrate Protein
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The concept of “Simplified Nutrition Labeling”

has thus come tfo the interested atfention of
nufrition educators in order to clearly communicate
with consumers and farget the reduced risk
of nutrition-related NCDs. The information shown
on a simplified nutrition label emphasizes only
the nutrients that must e consumed in limitation,
ie., energy, fat, safurated fat, sugar, and
sodium or salt; or simply puf, “reducing the
consumption of sweetness, greasiness, and
saltiness”. Moreover, the location of a simplified
nutrition label is also clearly defined to be
only on the front of a food package, or so
called “Front of Pack Labeling (FOP)”, instead
of hiding in the back as in traditional nutrition
labeling.

Many types of FOP are used nowadays
and differ in degrees of presented information,
interpretation, and judgment. Such differences
affect the design or pattern and the established
nutrient criteria.  Currently, two fypes of FOP
exist, namely, nutrient specific and summary.
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The nutrient-specific type indicates the
ameunt of each nufient and evaluates ifs
contfribution {(as percentage) to the daily maxirnum
consurmption limit of such a nutrient, With input
for further evaluation, there dlso can be «
health risk classification for each nutrient by
using familiar frafic light colors, such as the
UK's  rmulti-chrome  Guideline  Daily - Amounts
(GDAs). If the use of nutrient-specific type of
lakbel is being mandated for a food product,
all such food products must hove the symiol
shown on their FOP with or without the color
color  clossification s
in terms of FAC/WHO

guidelines for hedlthy life, which s,

classification.  The
normmally  estaklished
in fact,

not so relafed fo a food item.

Each grilled burger

(94g) contains

Energy

924k
220 keal

of an adult’s reference intake

Typical values (as sold) per 100g: Energy 966kJ / 230kcal

¥ Food Standards Agency
Source: Food Standards Agency, UK

il 1 dnetndaanninauinistssiangzansaamng (Nutient-specific type FOP)

Figure 1 MNutient-specific type FOP
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For summary-type FOP, either mandatory or
voluntary, only food products that have passed
the nutrient critetia (established regarding the
FAO/WHO guidelines for hedlthy life and nature
of the food item) can show sym-
bol; therefore, not all food products of the
same type can have the symbol. The summa-
ry-type FOP can adlso be classified based on
degree of health risk as percentage or num-
(1-8). The

summary-type FOP is quite conclusive, which

ber of stars information on the
should be easier and less confusing for con-
sumers than the nutrient-specific FOP. Since
the nature of a food item is also used for
establishing nutrient criteria, the implementation
of summary-type FOP normally encourages food
industries to develop new products with health-
ier nutrient profiles and to introduce them into

the market.

N www.horden.org

nwi 2 [?T’]’aEi’Nﬂa’]ﬂIﬂﬁlIU’]ﬂ’]i‘ﬂi‘:’,Lﬂ‘lﬂa'ﬁ;ﬂi’m (Surnmary-type FOP)

Figure 2 Summary-type FOP
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Due fo the
Thailand’s Food and Drug Administration, Ministry

mentioned  advantages,
of Public Health, as the Secretary fo the
National Food Committee, supported by the
Committee of Strategy mobilization in Building
Linkages between Food and Nufrition for Good
Quality of Llife, proposed the summary-type
FOP as the main tool for food and nutrition
education with the aim of reducing the risk
of NCDs in the Thai population. Since the
nature of a food item is included in criteria
development, it is more feasible for food
industries 1o develop new food products lower
in energy, fat, saturated fat, sugar, and/or
sodium yet sfil mainfaining sensory  quality
within the acceptable range of consumers.
Generally, undesirable nufrients can be reduced
not lower than 25%. Conseguently, many new
products cannot be claimed to be healthy
foods, only healthier than the original ones.
This new strategy aims to gradually change
the poor eating habits of most consumers info
healthier ways of eating, not suddenly changing
them into unredlistically healthy eating habits.
Therefore, the symbol used in this case is called
a “Healthier Choice” nutrition symbol. If more
food products containing this symbol are more
readily available, accessible, and affordable in
the market, the consumption of undesirable
nutrients in the Thai population should be
reduced by 30%, which can certainly have a
significant  positive impact on NCD risk and
the countfry’s healthcare budget. The success
of this implementation relies on multidisciplinary
collaboration from different sectors including
the government, public and private sectors,

academics, consumers, NGOs, and industries.
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Summary

druanundinsunms “roidonaumu” DuinSovioniBansumsiinousmulnsumstosusinAlng
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The summary-type FOP in terms of the Healthier Choice symbol has become an
educational fool for Thailand in reducing the risk of the country’s increasing NCDs. To

achieve this goal, collaboration among stakeholders is quite important in order to encourage

healthier food products that are available in the market.
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Why Vitamin D Deficiency and
Vitamin D Insufficiency found in

Thai People
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NOUBUUOOBLIEADIINNFIVS:NSIOM DN A
DMDUR (vitamin D deficiency) 1&MWSOLIMITU

A (vitamin D insufficiency)  S:AUDMOUANITEOWON
oriinsNTaMUAaUUSTUITNISY  AIRDINSFULOY
25-hydroxyvitamin D (250HD) Tunsiiaidon Sirw:
fovogiusinny 30 ng/ml MsArnAd o:fos0u
MowWsoLIMIUA  Budoulntdidovdufoatoimsine
oRDIAUONITOEMUItOMIADNETU IaDuoans:AN
anloday  1dolsA siuuow 25-hydroxyvitamin D
(250HD) Tunsiaidon /N1 20 ng/ml ISTHEENTN
MOADMDUR

First of all, we have to understand the difference between vitamin D deficiency and vitamin D

insufficiency. The appropriate vitamin D level, that support strength bone, can be determined
by the level of 25-hydroxyvitamin D (25(OH)D) in serum. If the level of 25(OH)D is lower than
30 ng/ml, it will consider as vitamin D insufficiency. The minor side effect is only muscle aches

and weak bone density. Unless, the level of serum 25(OH)D is lower than 20 ng/ml, the patient

expressed the sign of vitamin D deficiency
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such as muscle pain and weakness bone
density. Moreover, if the level of serum 25(OH)
D is than 10
osteoporosis and osteomalacia is higher.
40%-80% of the

population have 25-hydroxyvitamin D (25(OH)

lower ng/ml, the risk of

Unfortunately, world
D) in serum below 30 ng/ml (also call Vitamin
D Inadequacy). The situation depended on
such as

sunshine hour and climate zone

fropical, temperate etc. The life style and
culture are the cause of vitamin D inadequacy
as well. Unbelievable, the country with high-rate
of vitamin D inadequacy 80% is the country
with highest sunshine hour counftry such
as Middle East. The culture costumes for Middle
East people are fully concealed, thus, there
are almost non body exposure in the sun.
For Thailond, the that  Thai

population has 50%-60% vitamin D inadequacy

study showed

as well. Thailand have long sunshine hour,
however Thai's always protect from sunlight
exposure, especially the full-time office workers.
The reasons are as follows:



1. ?ﬂLLuunme‘ﬁ“mmamu‘lwﬂ'luﬂﬂﬁ@wu

11 Audinu mﬂwmaaﬂmﬂmummm
Wdlm mammmmﬂaummm aan LLam@um
TNUNERNUARTL m;ammum Tuszninedilug
mevhauidnegualuiisy visaviesduannainli
”inﬁ‘llamavlé’%uuamolm . .

12 mimﬂdlﬁaﬁﬁﬁﬁmﬂ?m WINIUATIeU
mmmwwnLmqmsl,mammuma NGNNNENT vige
miﬂmma vialpResuLL e A Evin 15l e 5y

WASLAALAENTE
1.3 ‘muumﬂua mﬂ%uummumﬂumuau
mauamjmjaumummma muumuaumﬂﬂj

sun screen %38 sun block tanidlsials wie
‘1/18'@ mﬂ% sun screen ‘1/1?‘@ sun block %\TLLﬂ'ﬁ
¥
A1 SPF 8 aulidfarunsailes uve lulvedlilda
2: YVa o 4‘ a a o ay YooY
FUIAN ML NDHAFIAILUR LALLAD
2. aulnaudlnaimndufanamistiaeunn wazly
WEane
P o s a ada o
3. augeeginsduasziiniluandvitanas
ARRAAUNITYINNLRIAY wazln deaas vialwld
d a a adyve
anunsolaeudmduanissuannuasuan  wnflu

o . x
Anduanarunsotir il dlsslamils wazuananni

dnfudsemuenudininndunldiieans wazliadaua

)

1. Thai’s modern lifestyle

1.1. Most of the full-time office workers get
up early in the morning or before sunrise and
finished affer sundown or at night. They worked
indoors during the workday without any chance
for outdoor activity.

1.2, Office workers usually wear long sleeved
shirfs, long pants, long skirt, or company uniform.
The conceal costume does not get chance
for light exposure.

1.3. Many young people obsession with
the whiter skin. Therefore, it is popular to use
sunscreen or sunblock. The sunscreen with SPF
higher than 8 will prevent UVB tfo reach the
skin layer that produced vitamin D.

2. Insufficient vitamin D intake from food

3. Elderly people are less capable of synthesizing
vitamin D from the skin. The liver and the
kidney could be impairing hydroxylation. Thus,
the vitamin D synthesis capability is less. Moreover,
the vitamin D supplement intake is insufficient.
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The insufficient calcium infake and vitfamin D inadequacy are common problems in Thailand.
The problems could reach fo osteoporosis syndrome in elder people. In severe case, it will
cause osteoporotic fracture, which is difficult to treat. The mortality and disability is concern.
Therefore, it is necessary to fake calcium supplement for insufficiency calcium infake group. The
vitamin D supplements are very necessary especially for elderly and osteoporosis patients.
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At DIRC, Research and Development has been the cornerstone of innovation for many years. Consumer satisfaction
is our priority. Our team stays focused on meeting consumer needs and remains dedicated for finding new ways to delight and
enrich their lives by working closely with world-class academics.

fylad suimesiuguiua SIFsEISuInes UvitiuneuauadndIuRBINIS la:Ao uWawelaveudusinaiduwugiudaarylu

n1s3duna:waunwansfur Weagwudnnssulng wiauiumsauiasuavniwvoudusinaliavu Ineriiusdesounuanou
nisAnuua=es:Aulan




S

DutchMill

INTER NATIONAL

RESEARCH
CENTER

Nutrition for Health & Wellness



	Nutrition#2017_Cover
	Nutrition#2017_In Cover
	Nutrition#2017_Page_01
	Nutrition#2017_Page_02
	Nutrition#2017_Page_03
	Nutrition#2017_Page_04
	Nutrition#2017_Page_05
	Nutrition#2017_Page_06
	Nutrition#2017_Page_07
	Nutrition#2017_Page_08
	Nutrition#2017_Page_09
	Nutrition#2017_Page_10
	Nutrition#2017_Page_11
	Nutrition#2017_Page_12
	Nutrition#2017_Page_13
	Nutrition#2017_Page_14
	Nutrition#2017_Page_15
	Nutrition#2017_Page_16
	Nutrition#2017_Page_17
	Nutrition#2017_Page_18
	Nutrition#2017_Page_19
	Nutrition#2017_Page_20
	Nutrition#2017_Page_21
	Nutrition#2017_Page_22
	Nutrition#2017_Page_23
	Nutrition#2017_Page_24
	Nutrition#2017_Page_25
	Nutrition#2017_Page_26
	Nutrition#2017_Page_27
	Nutrition#2017_Page_28
	Nutrition#2017_Page_29
	Nutrition#2017_Page_30
	Nutrition#2017_Page_31
	Nutrition#2017_Page_32
	Nutrition#2017_Page_33
	Nutrition#2017_Page_34
	Nutrition#2017_Page_35
	Nutrition#2017_Page_36
	Nutrition#2017_Page_37
	Nutrition#2017_Page_38
	Nutrition#2017_Page_39
	Nutrition#2017_Page_40
	Nutrition#2017_Page_41
	Nutrition#2017_Page_42
	Nutrition#2017_Page_43
	Nutrition#2017_Page_44
	Nutrition#2017_Page_45
	Nutrition#2017_Page_46
	Nutrition#2017_Page_47
	Nutrition#2017_Page_48
	Nutrition#2017_Page_49
	Nutrition#2017_Page_50
	Nutrition#2017_Page_51
	Nutrition#2017_Page_52
	Nutrition#2017_Page_53
	Nutrition#2017_Page_54
	Nutrition#2017_Page_55
	Nutrition#2017_Page_56
	Nutrition#2017_Page_57
	Nutrition#2017_Page_58
	Nutrition#2017_Page_59
	Nutrition#2017_Page_60
	Nutrition#2017_Page_61
	Nutrition#2017_Page_62
	Nutrition#2017_Page_63
	Nutrition#2017_Page_64
	Nutrition#2017_Page_65
	Nutrition#2017_Page_66
	Nutrition#2017_Page_67
	Nutrition#2017_Page_68
	Nutrition#2017_Page_69
	Nutrition#2017_Page_70

