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Dutch Mill is committed to deliver
innovation and quality dairy products
for better health, and nutrition of
Thai people. We continue to support
the Thailaond Congress of Nufrition,
and encourage the
knowledge, understanding of a healthy
diet and proper nutrition to Thai

search for

consumers in order to improve their
health.

This journal of Health & Nutrition
Focus provides articles about Healthy

Probiotics, microorganisms that are
beneficial to the human body,
increasing the efficiency of the

digestive system. With this insight into
probiofics and how they work 1o
improve our digestive and excretory
system, we should be observant of
our lifestyle, behaviors,
changes in the state of our health
in order to apply this knowledge in
our everyday life.

We would like to thank all the
doctors, nutritionists, professors and
experts from countless academic
institutions and  from  Thailond’s
top-quality hospitals for your efforts
and time fo 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.

as well as

Your sincerely,
Dutch Mill Group
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Prof. Yuan-Kun Lee, Ph.D.
Department of Microbiology,
Yong Loo Lin School of Medicine,
National University of Singapore.

Probiotics: Role in Health and
Disease Prevention in Current Era
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Modern-day lifestyle is characterized by stress
(fast pace and high expectation) on the one
hand and over indulgent in fine foods (low in fiber
and resistant carbohydrate) on the other. Common
modern-day diseases include that of allergy (atopic
eczema, food allergy and asthma) among children,
and depression, anxiety, hypertension, metabolic
disorder (type 2 diabetes), Iritable Bowl Syndrome
(constipation, diarrhea) and frequent minor illnesses
(such as common cold, which is not fatal but
reduces quality of life and productivity)
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in the adults. Many of these diseases are
related to immunological functions and mental
state. Gut microbiome homeostasis contributes
to health and disease of the host including
those mentioned above. There are increasing
clinical and scientific evidences which demonstrate
that gut microbiota-linked diseases could be
prevented and reverted through microbial

(probioftic) intervention (Fig.1)
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Figure 1.
harmful microbes cause diseases.

The commensal microbes in the gut impart beneficial effects to the host, whereas

g1 2 feensuaanuanEalinglulain A: Lactobacilus, B: Bifidobacteria.

Figure 2.

Inslulefnifugdursdidin Tudelirululfuiu
wammm:Lﬁmmaﬁﬁiaammwmaqﬁgﬂmﬁa‘(gﬂﬁ 2)

Examples of probiotic bacteria, A: Lactobacillus, B: Bifidobacteria.

Probiotics are live microorganisms which when
administered in  adequate amount confer a
health benefit on the hos’rw(Fig. 2).
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more frequently

This article summarizes the probiotic effects
which are relevant to modern day stressful and
over indulge living and lifestyle.

Probiotic effects

1. Probiotics modulate mood and mental stage
(gut-brain axis)

Many anfidepressant, such as ftricyclic
antidepressants (TCA, imipramine, clomipramine,
frimipramine, desipramine), noradrenalin reuptake
inhibitors (NARI), reboxetine), selective serotonin
reuptake inhibitors (SSRI, citalopram, fluoxetine,
serfraline), trazodone and lithium for the freatment
of depression possess anfi-inflammatory property.
These antidepressants significantly reduced
secretion of IFN or increased secretion of IL-10,
or both (IFN and IL10 are immune-regulatory cytokines),
and so exert an overall anti-inflammatory effect.
This raises the question of involvement of gut
microbiota, which have been reported to
modulate host immuni‘ry.z3 In a forced swimming
fest for assessing the state of behavioral despair
in rodents, Bifidobacterium infantis (a predominant
Bifidobacterium of the healthy infant) was found
tfo possess antidepression activity. The mental
state of the depressed rodents taking the
probiotic recovered to the level of the healthy
control animals, as did the anfidepressant drugs
(Fig. 3). The probiotic drive the survival spirit
through activation of norepinephrine (a stress
hormone) and neurotransmitter,” such demonstrated
direct communication between gut microbiota

and the brain and ftermed Gut-Brain Axis.

gﬂ‘ﬁ' 3 wﬁﬁmaﬁum%ﬁ (KO) Wmmmémuhiﬂamﬁaagﬂuﬁﬁ u
mm:ﬁm%‘umwﬁLLazmﬁﬁmw%mﬂ%%qiﬁﬁmmﬁﬁu%mﬂ%w?‘aﬁ?ﬂ
Bifidobacterium (WT) WenguALsULaenIn

Figure 3. Mentally depressed (KO) mouse struggled less frequently
in water, whereas the healthy mouse and depressed mouse
given anfi-depressant drug or Bifidobacterium (WT) struggled
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Figure 4. A child suffered from atopic eczema.

In a human intervention study, Lactobacillus
casei fermented beverage was found to improve
mood scores of people suffered from mild
depression sympToms.5 This is of relevant to present
day working adults.

2. Probiotics modulate immunity

Gut microbiota (in particular the
commensal Bifidobacteria and Lactobacillus)
are involved in maturation and regulation of
host immunity. Capsular anfigen of probiotics
of the frigger

T cell-dependent responses  via

two kinds mention above
immune
T-Helper cellw, thus affect both the development
and homeostasis of the host immune sysTem.z'3
10 clinical

In more than studies providing

selected Bifidobacterium or Lactobacillus to
mothers with family history of atopic diseases
2-4 weeks before delivery and to the new
pborn for 6 months had successfully reduced
the incidences of atopic diseases by half in
the infants, and the beneficial effect was sfill
evident affer seven yeorsé'7 (Fig. 4.
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Some strains of Lactobacillus, Bifidobaterium,

Streptfococcus, and Escherichia coli showed
protection against Inflammatory Bowel Disease in
human study.&q Some ofther strains of Lacfobacillus and
Bifidobacterium improve the clinical conditions in
Both the

Inflasnmatory Bowel Disease and Irritable Bowel

patients with Irritable Bowel Syndrome.m

Syndrome are chronic inflammatory diseases,
involving low level of gut fissue inflammation
due to constant challenge of agents of usually
microbial nature.

High work sfress is a common factor in
reducing our immunity to infections, such as
common cold and annual round of seasonal
flu. Regular consumption of probiotics during
the outbreak of respiratory tract infections had
Such

infections have also

been shown to speed up the recovery.H
speedy recovery from
been observed in infant rotavirus diarthoea,”
and travellers'diarthoea’’, antibiotic-associated
diarrhoea™ in adult.
3. Probiotics exclude gastrointestinal pathogens
It has that
of the balance

in overgrowth  of

been reported disruption

microbiome can  result

Gram-negative  enteric

bacteria such as Pseudomonas and

Staphylococcus aqereus, and lower the level
of Bifidobacterium, Eubacterium rectal/Clostridium
coccoides group and Bacteroides-like MIB resulting
in higher incidence of systemic infection® and

Metabolic Disorder."
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Figure 5.

On the confrary, enrichment of certain lactic
acid bacteria, such as Lactobacillus rhamnosus
and Lactobacillus acidophilus which produce
bactericidal substances such as bacteriocines (a
proteinaceous antibiotic), lactic acid and acetic
acid” supresses pathogenic bacteria. Lower
intestinal pH also increases inhibitory activities of
other organic acids, thus enhances the suppression
of pathogens. Bacterial metabolites such as
hydrogen peroxide can also be cyftotoxic to

. 18,19
other bacteria.

It was also reported that
Bifidobacterium produces antfimicrobial agents
that inhibits Gram-positive and Gram negative
orgomisms.20

All the sfudies suggest that microbe-microbe
interactions in the gut ecosystem determine
the fine balance in the microbiota profile and

the wellbeing of the host (Fig. 5)
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Bacteria growing on the surface of our gut.
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4. Probiotics strengthen gut barrier functions
The pathogenic Escherichia coli, Klebsiella
pneumonia and Sfrepfococcus viridans increase
infestinal permeability. Increase in permeability can
lead fo inappropriate immune responses to
non-diseasing causing agents such as gluten
and tissue surface proteins, resulting in diseases
like Crohn’s

associated typel diabetes mellitus.”” Colonization

N 21 . .
disease,” Celiac disease and

of intestinal ftract by Lactobacillus and
Bifidobacterium exerts barrier effect and protect
the host against the poThogens,W'Qs’mdemons’rro’ring
an addition probiotic effect other than the
immunomodulation property of probiotics and
production of antfimicrobial agents described
above,

Bacterial fermentation of the dietary fiber
and slow-digestible carbohydrates forms a range
of bacterial metabolites, including short-chain
fatty acids (SCFAs), typically acetate, propionate
and butyrate. These represent additional energy
sources for the host, which would otherwise
not available. Acetate is mainly metabolized

in the peripheral fissues and is lipogenic
(production of fat in the body), where as
propionate is transported to the liver and is
gluconeogenic (production of glycan for storage
in the liver). Butyrate is the preferred energy
source for the growth and repair of colonocytes
(intestinal epithelia cells) and has a role in

regulating host gene expression25’2° (Fig. 6).
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Figure 6.
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Tight epithelia layer prevents permeation of gut materials into our body.
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Figure 7. Colorectal cancers

5. Probiotics prevent c‘oﬁéérs (

Certain intestinal bacteria such as Bacteroides,
Enterobacteriaceae and Clostridium are able
to produce mutagens (cancer causing agents)
in the presence of dietary precursors (such as
meat protein), through the actions of enzymes
glucuronidase and nitroreductase.” Free-radicals
(which causes DNA damage and mutation)
producing Enferococcus faecalis, has a positive
correlation with human adenomas.” In a study
on mutagenicity of beef consumption,
Lactobacillus casei intake was shown fo reduce
mutagenicity in urine. This was aftributed to
reduction in the populafion of pro-mutagen
forming intestinal bacteria through competitive
exclusion by the probiofic.zq Patients undergone
surgical freatment of superficial bladder cancer
were often observed to suffer from recurrent
within 12 months™*', whereas intake of Lactobacillus
reduced the population of the mutagen producing
gut bacteria, and prolong the recurrent free
period.

[t is not surprising that regular long fterm
consumption of probiotic containing beverages
leading to reduction of incidences of
colorectal cancer by 30% (Fig. 7).

These studies suggest guft microbiota are
directly involved in the causation of many
diseases, and demonstrate the prospect of
balancing gut microbiota for prevention and
freatment of these diseases.

Healtha(C_ 1 1

Nutrition Focus



References

1.FAO/WHO Joint Epert Consultation on Evaluation of Health
and Nutritional Properties of Probiotics in Food Including
Powder Milk with Live Lactic Acid bacteria. October 2001.

2.Mazmanian SK, Liu CH, Tzianabos AO, Kasper DL.  An
immunomodulatory molecule of symbiotic bacteria directs
maturation of the host immune system. Cell 2005;122:
107—118.

3.Mazmanian SK, Round JL, Kasper DL. A microbial symbiosis
factor prevents infestinal inflammatory disease. Nature
2008;453: 620—625.

4.Desbonnet L, Garrett L, Clarke G, Kiely B, Cryan JF, Dinan
TG. Effects of the probiotic Bifidobacterium infantis in the
maternal separation model of depression. Neuroscience.
2010;170: 1179-1188.

5.Benfon et al. 2007. Impact of consuming a milk drink
containing a probiotic on mood and cognition. Eur J Clin
Nutr 2007, 61:3556—361; Rao et al. 2009. A randomized,
double-blind, placebo-controlled pilot study of a probiotic
in emotional symptoms of chronic fatigue syndrome. Gut
Patho. 2009;1: 6

6.Kalliomki M, Salminen S, Poussa T, Arvilommi H, Isolauri
E. Probiofics and prevention of atopic disease: 4-year
follow-up of a randomised placebo-controlled frial. Lancet.
2003;361: 1869-1871.

7 Kalliomki M, Salminen S, Poussa T, Isolauri E. Probiotics
during the first 7 years of life: a cumulative risk reduction
of eczema in a randomized, placebo-controlled ftrial. J
Allergy Clin Immunol. 2007;119: 1019-21.

12 Healths

Nutrition Focus

8.Round JL, Mazmanian SK. The gut microbiota shapes
infestinal  immune responses during health and disease.
Nat Rev Immunol. 2009:9: 313—323.

9.Tamboli CP, Caucheteux C, Cortot A, Colombel JF,
Desreumaux P. Probiotics in inflammatory bowel disease: a
crifical review. Best Pract Res Clin Gastroenterol. 2003;17:
805-820.

10.Bixquert Jimnez M. Treatment of irritable bowel syndrome
with probiotics. An etfiopathogenic approach at last?
2009;101: 553-64.

11.De Vres M, Winkler P, Rautenberg P, Harder T, Noah C,
Laue C, Oft S, Hampe J, Schreiber S, Heller K, Jurgen S.
Probiotic bacteria reduced duration and severity but not
the incidence of common cold episodes in a double blind,
randomized, controlled trial. Vaccine 2006;24: 6670-6674.

12.Lee MC, Lin LH, Hung KL, Wu HY. Oral bacterial therapy
promotes recovery from acute diarrhea in children. Acta
Paediatfr. Tw. 2001;42: 301-305.

13.Black F, Anderson P, Orskov J, Gaarslev K, Laulund S.
Prophylactic efficacy of Lactobacili on travelers’ diarrhea.
Travel Med. 1989;7: 333-335.

14 McFarland LV. Meta-analysis of probiotics for the prevention
of antibiotic associated diarrhea and the treatment of
Clostridium dlifficile disease. Am. J. Gastroenterol. 2006;101:
812-822.

15.Deitch EA. Bacterial translocation of the gut flora. J
Trauma. 1990;30 (Suppl): S184-189.



16.Cani PD, Amar J, Iglesias MA, Poggi M, Knauf C,
Bastelica D, Neyrinck AM, Fava F, Tuohy KM, Chabo C,
Waget A, Delme E, Cousin B, Sulpice T, Chamontin B,
Ferrires J, Tanti JF, Gibson GR, Casteilla L, Delzenne NM,
Alessi MC, Burcelin R. Metabolic endotoxemia initiates
obesity and insulin resistance. Diabetes 2007;56: 1761 - 1772.

17 Vesterlund S. 2009. Production on anfimicrobial substances.
In Handbook of probiotics and Prebiotics, 2nd ed. Lee YK,
Salminen S (eds). Hoboken, USA: Wiley; 2009. p. 391 - 394,

18.Reid G, Burton J. Use of Lactobacillus to prevent infection
by pathogenic bacteria. Microbes Infect. 2002;4: 319-324.

19.Mital BK, Garg SK. Anticarcinogenic, hypocholesterolemic,
and anfagonistic activities of Lactobacillus acidophilus. Crit
Rev Microbiol. 1995;21: 175-214.

20.Garca-Lafuente A, Antoin M, Guarner F, Crespo E,
Malagelada JR. Modulation of colonic barrier function by
the composition of the commensal flora in the rat. Gut
2001,48: 503-507.

21.Miyauchi E, Morita H, Tanabe S. Lactobacillus rhamnosus
alleviates intestinal barrier dysfunction in part by increasing
expression of zonula occludens-1 and myosin light-chain
kinase in vivo. J Dairy Sci. 2009:;92: 2400-2408.

22 Norobjova T, Uibo O, Ojakivi |, Teesalu K, Panarina
M, Heilman K, Uibo R. Lower expression of tight junction
profein 1 gene and increased FOXP3 expression in the
small bowel mucosa in coeliac disease and associat-
ed type 1 diabetes mellitus. Int Arch Allergy Immunol.
2011;156: 451-461.

23.Gibson GR, Wang X. Regulatory effects of bifidobacteria
on the growth of other colonic bacteria. J Appl Bacteriol.
1994,77: 412-420.

24.Irvine EJ, Marshall JK. Increased intestinal permeability
precedes the onset of Crohn’s disease in a subject with
familial risk. Gastroenterol. 2000;119: 1740-1744.

25.Louis P, Flint HJ. Diversity, metabolism and microbial
ecology of butyrate-producing bacteria from the human
large intestine. FEMS Microbiol Letft. 2009;294: 1-8.

26.Hamer HM, Jonkers D, Venema K, Vanhoutvin S, Troost
FJ, Brummer RJ. The role of butyrate on colonic function.
Aliment Pharmacol Ther 2008;27: 104 - 119.

27.Goldin BR, Swenson L, Dwyer J, Sexton M, Gorbach SL.
Effect of diet and Lactobacillus acidophilus supplements
on human fecal bacterial enzymes. Natl Cancer Inst.
1980;64: 255-261.

28.Huycke MM, Abrams V, Moore DR. Enterococcus faecalis
produces extracellular superoxide and hydrogen peroxide
that damages colonic epithelial cell DNA. Carcinogenesis.
2002;23: 529-536.

29.Hayatsu H, Hayatsu T. Suppressing effect of Lactobacillus
casei administration on the urinary mutagenicity arising
from ingestion of fried ground beef in the human. Cancer
Lett. 1993;73: 173-179.

30.Aso Y, Akazan H. Prophylactic effect of a Lactobacillus
casei preparation on the recurrence of superficial bladder
cancer. BLP Study Group. Urol Int. 1992:;49: 125-129.

31.Aso Y, Akaza H, Kotake T, Tsukamoto T, Imai K, Naito
S. Preventive effect of a Lactfobacillus casei preparation
on the recurrence of superficial bladder cancer in a
double-blind trial. The BLP Study Group. Eur Urol. 1995:27:
104-109.

32.8imon GL, Gorbach SL. Intestinal flora in health and
disease. Gastroenterol. 1984;86:174-193.

Healthe(C ] 3

Nutrition Focus



fahernansansd asundszing frdsziasy
AN IUINeNAGTn N1ATINBIETANANT
ANUZUANEANART UANINENEIaULNY
faiernansnansd woyundie uafauzwe

A1 IIATZULUNNLAUINNG
ANZULINEANARS AR ANENING UvnAnendauiing

Assist.Prof. Veeradej Pisprasert, MD, Ph.D.

Division of Clinical Nutrition, Department of Medicine,
Faculty of Medicine, Khon Kaen University

Assist.Prof. Monthira Maneerattanapornt, MD, MS
Division of Gastroenterology, Department of Medicine,
Faculty of Medicine, Siriraj Hospital Mahidol University

Healing Benefits of

Probiotics-Bioactive Foods
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Microflora is a population of microorganisms
accumulated in a particular environment of a host
individual. Human's gastrointestinal tfract contains more
than 100 trilion commensal microbes', or around 10
folds exceed that of the somatic cells composing
human body. The highest density of gut microbiota
is founded in colon or large intestine. At least 1,000
different species are idenfified, most of them are
bacteria.  Diversity of gut microflora  among

individuals depends on several foc‘rors2, especially
age and health condition.
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Gut microflora has an impact on human’s
health via 3 main functions.”
1. Metabolic
non-digestible dietary residue, salvage of energy as

function: fermentation of
short-chain fatty acids, production of certain
amino acids, vitamin K synthesis, ion absorption,
degradation of tfoxin and carcinogens

2. Trophic function: proliferation and differentiation
of epithelial cells, homeostasis of the immune
system

3. Protective function: barrier effect (prevent
invasion by pathogen)

‘Dysbiosis” is an undesirable change of
the gut microbiota leading fo an imbalance
between protective and harmful bacteria.’
This situation is associated with various disease
conditions, both gastroinfestinal and  systemic
diseases, e.g. diarrhea, inflammatory bowel
disease, irritable bowel syndrome, risk of colon
cancer, obesity, insulin resistance, type 2 diabetes
mellitus, dyslipidemia, non-alcoholic steatohepatitis,
atherosclerosis.

Maintenance and restoration of a healthy gut
microflora could be achieved by the following
dietary componen'rs.6
e ‘Probiotics’ are live microorganisms that
confer a health benefit on the host when
administered in adequate amount
e ‘'Prebiotics’ are selectively fermented ingredients
that result in specific changes in the composition
and/or activity of the gastrointestinal microbiota,
thus conferring benefits upon host health
e 'Synbiotics’ are products that contain both

probiotics and prebiotics
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Probiofics could maintain homeostasis which

confers healthy condition via several mechanism.”
1. Modulatfion of intestinal immune function
by reduction in pro-inflammatory cytokines,
promotion of tfolerogenic cytokine profiles and
regulatory pathways, and increase in secretory IgA.
2. Promotion of epithelial cell homeostasis by
enhancement of barrier function, promotion of
cytoprotective responses, improvement of cell
survival, and increase in mucin production.
3. Neuromodulatory effects by induction of
mu-opioid and cannabinoid receptors  on
epithelial cells, and reduction in visceral hypersensitivity
and stress response.
4. Blocking effects of pathogenic bacteria by
decrease luminal pH, reduction in pathogen
binding, and antibacterial bacteriocins production.
5. Nutritional benefits, i.e., assisting the breakdown
of undigestable food to produce utilizable
nutrients.

Numerous studies reveal positive impacts
of probiotics on health conditions, particularly
gastrointestinal tract disorders®'' There are several
gastrointestinal diseases/conditions which have
evidence that would be benefit from taking
probiotics, as following.

1. Acute infectious diarrhea: Evidence from
mefc:—onc:lysisw2 of 63 randomized control trials,
most of the studies were conducted in children
and young adults, indicated that probiotics
reduced the duration of diarrhea with the
2476 hrs; 95% ClI
(15,9 - 33.6 hours). Moreover, probiotics also

mean difference of

reduced stool frequency.
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2. Antibiotics associated diarrhea: Diarrhea is
an uncommon side effect from freatment with
antibiotics, particulary in children’. A meta-analysis
in 2012"°, includes 63 randomized controlled
frials with over 10,000 subjects, indicated that
there was a statistically significant association
of probiotic administration with reduction in
antibiotics associated diarrhea with relative risk
of 0.58; 95% CI, 0.50 to 0.68; P.001. Lactobacillus
based interventions alone or in combination
with other genera as well as Saccharomyces
Boulardii were majority of studied organism.

3. lrritable bowel syndrome is a common
condition, especially in adulthood. Severe irritable
pbowel syndrome might result in poor work
outcomes and impair quality of life. There were
studies indicated changes in gastrointestinal
microbiota in patients with irritable bowel disease .
Recently, a systematic review and me’ro—onolysisw
included 43 randomized control trials revealed
that probiotics are effective treatments for IBS,
specifically in global symptoms or abdominal

pain, bloating and flatulence.
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4. Chronic functional constipation: There was
me’ro—onolysism of 14 randomized confrolled
frials which over 1000 subjects included in the
showed that
benefit for patients with chronic functional

analysis probiotics might be
constipation. The study showed that probiotics may
improve whole gut transit time, stool frequency,
and stool consistency. This was significant for
Bifidobacterium (WMD: 1.5
movements/wk; 95% CI. 0.7, 23
movements/wk) and (SMD: +0.46; 95% ClI: 0.08,

0.85) for stool frequency and stool consistency

lactis bowel

bowel

respectively. However, the authors concluded
that caution is needed with the interpretation
of these data due to their high heterogeneity
and risk of bias. Adequately powered RCTs
are required to befter determine the species
or strains, doses, and duration of use of
probiotics that are most efficacious.

Other gastrointestinal diseases that might
be benefit from probiotics are Helicobactor
pylori eradication, inflammatory bowel disease
and cirrhosis  with  hepatic encepholopofhy7.
The supporting evidence is sfill controversial
and data were limited in a particular group
of the patients. Probiotics in these group of
patients should be under the supervision of
physicians.

Moreover, probiotics are founded to
produce an influential effect in the pathogenesis of
obesity and insulin resistance “resistance”, including
increased conjugated linoleic acid production,
increased fasting-induced adipose factor secretion,
reduced leptin level, increased brown adipose
fissue thermogenesis, alfered activity in appetite
centfers, and decreased lipid absorpfion.
However, further investigations in human subjects

are required to confirm clinical benefits.
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In the aspect of oncology. probiotics have
an impact on carcinogenesis as well. The
SYNCAN study” study18 revealed that of
administration  of  oligofructose  with  two
probiotic strains in patients at risk of developing
colon cancer could decrease expression of
biomarkers for colorectal cancer. Nevertheless,
this study did not declare the direct benefits
on incidence of cancer.

In addition, there are some evidence
suggesting advantages of probiotics in critical
illness and allergic diseases. Though, most trials
were conducted in cell lines or animal models.
Addifional human studies are sfill necessary in
this area.”

Probiotics are available in various forms,
i.e., food, nutrition supplement, nutraceutical
products, prescription drug. However, all of
these products are not probiotics. The products
claimed as probiotics would contain the strains
of microorganisms which meet the following
criteria.””"

e Genera of human origin.

e Stability against bile acids, enzymes and
oxygen.

e Ability fo adhere fo intestinal mucosa.

e Colonization potential in  the human
gastrointestinal tract.

e Production of anfimicrobial substances.

e Demonstrable efficacy and safety.
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Although there are numerous researches confirm benefits of probiotics, potential side effects
should be considered for clinical practice. In addition to abnormal gastrointestinal fract symptoms,
probiotics may increase risk of sepficemia , may have toxic or metabolic consequences, and
may fransfer antibiotic resistance. #% Recent evidence-based information” indicates that probiofics

may be safe for general population, but should avoid in the critically ill patients, individuals
who have central venous catheter, and severe immune-compromised hosts.
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Tuiatonnsu ®
The growing concern of consumers today

regarding the food health (referred as functional
food) and safety issues has led to the development
e of products that promote health and well-being
beyond its nufritional effect . Among the different
S » types of functional foods, probiotics present
a large share of the functional food market,
being used mainly in dairy beverages, cereal
products, infant feeding formulas, fruit juices
and ice-cream.’
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In the late 19th century, microbiologists
identified microflora in the gastrointestinal (Gl)
tfracts of healthy individuals that differed from
those found in diseased individuals. These
beneficial microflora found in the Gl fract were
termed probiotics. Probiotics, literally meaning
‘for life’, are micro-organisms proven to exert
health-promoting influences in humans and
animals.”

As mentfioned above that most probiotics
are used mainly in dairy beverages, thus, the
role(s) of probiotics bacteria in dairy fermentations
is fo assist in:

1. the preservation of the milk by the generation of
lactic acid and possibly antimicrobial compounds;
2. the production of flavour compounds (e.g.
acetaldehyde in yoghurt and cheese) and
other metabolites (e.g. extracellular polysaccharides)
that  will

organoleptic properties desired by the consumer;

provide a product with the
3. to improve the nutritional value of food, as
in, for example, the release of free amino
acids or the synthesis of vitamins; and

4. the provision of special therapeutic or
prophylactic properties as cancer®”® and control
of serum cholesterol levels.” Potential benefits
may result from growth and action of the

bacteria during the manufacture of cultured

foods.'°
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A therapeutic benefit of probiotics bacteria also
includes prophylaxis against some types of intestinal
infection6é, improved digestion of lactose against
lactose maldigestion lactose-containing foods."
There are many reports on this therapeutic benefit
of probiotics bacteria, such as : Bifidobacteria
species reduced incidence of neonatal necrotizing
enterocolitis,” Enferococcus faecium decreased
duration of acute diarrhoea from gcusfroenferifis]3
Lactobacillus acidophilus significant decrease of
diarrhoea in patients receiving pelvic iradiation” and
lowered serum cholesterol levels” Lactobacillus reuteri
shortened the duration of acute gcns’rroenferifisw3
Lactobacillus rhamnosus enhanced cellular immunity

in healthy adults in controlled trial”® etc.
Microorganisms in the human body

[t has been long known that microorganisms in
the human gut play an important role in
digestive health. However, more recent research
indicates that gut bacteria may relate to
wider aspects of health, including obesity and

metabolic health.
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Microorganisms inhabit various sites of the
human body, including the skin, nose, mouth
and the gutf. In particular the human gut is
home to an enormous number of microorganisms,
100
outnumbering human cells by an estimated 10

approximately trilion  bacteria  cells,
fold.”® The microorganisms present in the gut
are mainly bacteria and belong to more than
1,000 species, 90% of which belong to Firmicutes
and Bacteroidetes"® The composition of the
the

‘microbiota’, whereas the totality of the genes

gut  microorganisms is  called gut
of the microbiota is called the ‘microbiome’.
The genes of the gut microbiome outnumber
the the body by

approximately 150-fold.

genes  of human

What influences the gut microbiota?

The human microbiota is established in
early life - the foetus in the womb is sterile
and  exposure to microorganisms starts  with
birth, e.g. during passage through the birth
canal and/or exposure fo microbes present in
the environment. Babies that are born by
Caesarean have a different gut microbiota,
which has been suggested to be less favourable
and has been suggested to be associated
with increased risk of disease, and increased
risk of overweight and obesity in later life,
compared fo those delivered voginollyw' Although
the microbiota is established in early life, it
can shift throughout life with changes in age,
diet,

supplements and drugs, and other environmental

geographical location, intake of food
influences™. Excess body fat and disease are
also associated with an altered gut microbiota.
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Diet from early life, including whether an
infant is breastfed or formula-fed, is known fo
modulate the composition of the gut microbiota
in humans, and it is thought that long-term
dietary habits have a considerable effect,
explaining some of the geographical differences.
This is because components of the diet, for
example dietary fibre, are broken down by
bacterial fermentation and used as fuel. Eating
increased levels of certain food components
can boost the number of bacteria that use
these specific components as fuel, which means
that changes in dietary composition can lead
fo changes in the composition of the
gut microbiota. The macronutrient composition
(ie. the proportion of protein, carbohydrate
and fatf) of the diet seems to have an influence,
and any changes in the diet are likely fo
lead to a shift in the gut microbiota'’. Research
is stil ongoing as to how diet interacts with
the microbiota.

The gut microbiota and health

Most research on the human microbiota
focuses on the microorganisms in the gut, as
they are thought to influence health in various
ways. It has been documented that people,
who suffer from certain diseases (e.g. inflammatory
bowel disease, irritable bowel disease, allergy)
have a microbiota that is different to that of
healthy people, although in most cases it is
impossible to say if the alfered microbiota is
a cause or a consequence of the disease.
The patterns ofw a” gut .microbiota that are
associated with--healfh. are, however, more 4
difficult fo define.’ The: composition of the guf §
microbiota is highly variable even between &
healthy subjects. It has therefore = been
suggested that the function of the gut microbioia,

rather than the composition, is more important

- for health®™.
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The microorganisms present in the gut play

a crucial role in digestive health, but also

infuence the immune system. Immune tissues
in the gastrointestinal fract constitute the largest
and most complex fraction of the human
immune system. The infestinal mucosa is a
large surface lining the intestine and is exposed
to pathogenic (disease-causing) and non-pathogenic
environmental antigens (substances that frigger
the immune system to produce antibodies). In
the gut lumen, the microorganisms play a
critical role in the development of a robust
and balanced immune system18. Alterations in
an individual’'s gut microbiota, which can
happen when faking certain antibiotics for
example, can increase the risk of infections
with opportunistic
Clostridium  diifficile™

probiotic bacteria after

pathogens  such  as
Thus, the consumption of
antibiotic  freatment
can be help to decrease the risk of infection

from this pathogen.
Probiotics

Probiotics are defined as live microorgan-
isms, which, when administered in adequate
amounts, may confer a health benefit. Probiotic
strains are considered non-pathogenic and
safe’” Numerous types of probiotics have been
studied. There is some evidence that certain
probiotics are effective in improving symptoms
of iritable bowel syndrome, ulcerative colitis
(a form of inflammatory bowel disease), and
infectious disease, as well as reducing the
risk of developing eczema and other allergic

s 22,23
conditions
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Also healthy individuals may benefit from
taking probiotics - there is some evidence
suggesting that probiotics can reduce the risk
of infectious diseases, including upper respiratory
fract infections, in healthy populo’rionsm. Any
effect of a probiotic is generally specific to
the strain of a probiotic bacteria used. This
means that if an effect of one probiotic strain
is found, no conclusions about the possible
effects of other probiotic strains can be made”

Lactic acid bacteria (LAB) are regarded as
a major group of probiotic bacteria. LAB are
usually described as Gram-positive microorganisms,
devoid of cytochromes and preferring anaerobic
conditions, but are aerotolerant, fastidious,
acid-tolerant, and strictly fermentative, producing
lactic acid as a main product. The most important
genera  are: Lactobacillus,  Lactococcus,
Enterocococcus, Streptococcus, Pediococcus,
Bifidobacterium. Members of the LAB are usually
subdivided into two groups based on their
carbohydrate metabolism. The homofermentative
group consisting of Lactococcus, Pediococcus,
Enterococcus,  Streptococcus, and  some
lactobacilli utilize the Embden-Meyerhof-Parnas
(glycolytic) pathway to transform a carbon
source chiefly into lactic acid. As opposed
tfo homofermentors, heterofermentative bacteria
produce equimolar amounts of lactate, COQ,
ethanol, or acetate from glucose exploiting
phosphoketolase pathway. Members of this
group include Leuconostoc, Weissella, and some

g 25
lactobacilli.
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Effect on lactose digestion

In humans, the most highly investigated
aspect of probiotics in digestion is their
compensation for lactase insufficiency. Numerous
studies have shown that befter lactose digestion
occurs in lactose malabsorbers who consumed
yoghurt rather than milk’.  Two hypotheses
suggest that this effect does not correspond
to a replacement of endogenous lactase by
bacterial B -galactosidase. The gastric emptying
of yoghurt has been found to be slower than
that of milk, probably because of parameters
such as viscosity or pH independent of the
presence of bacteria. This delayed passage of
lactose would give the residual endogenous
lactase activity in the small intfestine more fime
fo hydrolyze the lactose. The second hypothesis is
based on the fact that colonic microflora
contribute to lactose degradation in lactose
maldigesters. Since LAB can sfimulate colonic
bacterial activity, it has been suggested that
the beneficial effects of yoghurt in lactose
malabsorbers result from an improved digestion
of lactose in the colon. Even if these two
hypotheses cannot be excluded, bacterial
B—gGIoCTosidose probably cleaves lactose into

i iy i 27
galactose and glucose in the small intestine
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Competition with pathogens

Many mechanisms have been postulated

by which probiotics could enhance intestinal
health, including competition for limited
nutrients, inhibition of the epithelial and

mucosal adherence of pathogens, inhibition of
epithelial invasion by pathogens, the production
of antimicrobial substances and/or the stimulation
of mucosal immuniTyZI. Some probiotic bacteria
with beneficial health effects have also been
noted to adhere to the intestinal mucosa (Figurel),
suggesting that adhesive probiotics can prevent
the subsequent attachment of pathogens, a
phenomenon known as competitive exclusion
(Fig 1.

The
enhance host defense by occupying the gut

infestinal probiotic normal flora can
in large numbers and diversity, thus:

e preventing the colonization of the host by
pathogens by competing for essential nutrients
or epithelial attachment sites;

e using polysaccharide to produce antimicrobial
such as various

compounds organic  acids

(aceftic, butyric, propionic etc.), bacteriocins,
volatile short chain fatty acids, and modified
bile acids that in tumn create a luminal microenvironment
unfavorable for the growth of pathogens;
e inducing recruitment of immune cells and
activation of appropriate immune and inflammatory
responses.
(Figure 1)
Intestinal disease will occur when several
factors that overcome these microenvironmental
and immunologic responses disrupt the integrity

of the epithelial defense by normal flora™.
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Adherent substances bond probiotic bacteria to
intestinal epithelial cells, occupy the area and
produce anfimicrobial substances which can

prevent the subsequent atfachment of pathogens

Probiotic produce enzymes which
can ferment polysaccharide
anfimicrobial compounds such as
various organic acids, bacteriocins,
volatile short chain fatty acids,
and modified bile acids that in
turn create a luminal microenvironment

unfavorable for the growth of

pathogens.

. Benefit enhancement of probiotic food in human intestinal tract.

Two mechanisms of probiotic action have
been identified to mediate the maintenance
of the
production of antibacterial substances (organic

gastrointestinal  microbial  balance:
acids, hydrogen peroxide, bacteriocins etc.)
and competitive inhibition of pathogen and
tfoxin adherence tfo the infestinal epifhelium”.
In vitro experimental studies have demonstrated
that selected lactic acid strains are effective
against diarrhoeagenic bacteria. By producing
metabolites such as acetic and lactic acids,
and thus lowering the pH, a large number of
Lactobacillus strains inhibit the growth of bacterial
pathogens. A strain of L. lactis selected for its
ability to produce hydrogen peroxide, and
acidophilus  YIT 0070,
reduced the growth of Escherichia coli 0157:H7.

L. casei Shirota or L.
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In addition, the cell-free L. casei subsp. rhamnosus
Ler” supernatant inhibited the growth of nine
human pathogenic bacteria’ .

[t was demonstrated that all bifidobacterial su-
pernatants at pHs between 5.0 and 4.1 were
able to produce strain-dependent growth inhibition
of clostidia®. In the study of Pan et ol.m,
there is characterized the potential probiotic
Lactobacillus acidophilus NIT originally isolated
in infant faeces. Results show that overnight
culture of L. acidophilus was able to inhibit
more pathogens than the supernatant and/or
resuspended broth. The overnight culture had
a strong inhibition to all the pathogens except
Clostridium histolyticum.

In Thailand, the potential probiotic strain pedi-
ocin PA-T-producing Pediococcus pentosaceus TISTR
536 isolated from Nham had been studied
as starter to control the growth of Salmonella
anatum by Swetwiwathana et al”? The study on
the interactive effects of this pediocin-producing
strain (10° cfu/ml), nitrite (125 ppm) and fresh
garlic (& %) on the growth of S. anafum (104
cfu/ml) compared to non-bacteriocin-producing
strain of P. penfosaceus JCM 5890 a0° cfu/
ml) was prior performed in simulated Nham
model broth (NMB)™



Tnemsnenlfgianasiuueanditaiiudn pediocin
PA-1 (10° cfu/mi), 1ulmss (125 ppm) uazngziisy
AL (5%) WNALEIN91A3 T8N S, anatum (10° cfu/
S o v v &
ml) uFeuieuiunisldind e P, pentosaceus JCM
5890 (10° cfu/mly NiUNdAuuAmeslady Wans
AN nesauas lulasnanunsnasiiig
NN91R3 YUY Salmonella anatum lUANITUAUYD
nevinld Weieuiuvasnaiuauilidnsziiey
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de o P
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- X
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AU 24 d9lud luanuzfiviann NMB NTngziielLas
1ulnsnuaziind1ae7nadn pediocin PA-1 gLy
Ao v X Ay oa ac a a a
NAANINA LTV LUNAALLANATIOTY A¥UNNTLA31Y
U9 Salmonella anatum NURENIT 12 dlug
waz 12-18 MlumUanAY (Figure 2) ANTUNAY
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Qld v ﬂqj Zi &1 1 s 1
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o s v QI/ qlﬂ Vv 49,
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. 4 de v & e
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gnindnaunuaanraanaaedlutienismin NMB
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under the same condition as Nham production.
The study revealed that NMB with nitrite and
garlic could retard the growth of early stages
of fermentation when compared to the control
broth without nitrite and fresh garlic (data not
shown). After 12 h of NMB fermentation, this
pathogen could slowly grow in the broth with
nitrite  and fresh garlic and raised up fo 10°
cfu/ml after 24 h of NMB fermentation, while
the same broth with pediocin PA-1 producer
and non-bacteriocin producer as starter culture
showed a little growth of S. anafum only during
12 h and 12-18 h of NMB fermentation respectively (Fig
2). The number of S. anafum was then decreased
after 18 h and fotally diminished within 42 h
in the broth fermented with pediocin PA-1
producer, while the number of S. anatum was
starfed to decrease affer 24 h in the broth
fermented with non-bacteriocin producer and
the pathogen was fotally diminished in the
In this
and  probiotic

broth within 48 h of fermentation.

regard, safety  production

fermentation using P. pentosaceus TISIR 536

for this product and relative fermented meat
might be the
development of innovative meat products.

products frend setters = for
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Fig 2 : Interactive effect of bacteriocin-producer (TISTR 536) and non- producer (JCM 5890),
nitrife and fresh garlic on the growth of S. anafum (Salm) in NMB. (Presented results are
average of three individual experiments)

Source : Adapted from Swetwiwathana et al® (Fleischwirtschaft International)

Summary

MNSEMUWAMSITEr LAUARNENoTVAL TRauuauulsTastvovlwsiulomnciDudountivuovoims
lESUauMWaENSULULE sourivamdrmue Tn liaoriduliuomvntviodinoulaonid Aumromsusina
las0uoImssssuBIANDBoaUMSanMSAnIBoMNYAUNSENolsAIABNMONTD

The aforementioned scientific investigation reports have supported the important role of
probiotics as a part of a healthy diet for human as well as for animals and may be an
avenue to provide a safe, cost effective, and ‘natural’ approach that adds a barrier against
microbial infection.
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Gut microbiota or gut microbiome (collecTi\;‘
genomes of gut microbes) residing mutually |

&

in the human intestine plays numerous essential &

roles in health and food digestion of the host.

The beneficial gut microbes or probiotic

bacteria  metabolize non-digestible  dietary
carbohydrates (NDC) and fibers into various
short-chain fafty acids which supply the energy
to many organs within human body to function
properly. The healthy gut microbiota aqids
regulation of energy balance, enhance production
and absorption of dopamine precursor, serotonin
and various vitamins and minerals, including
vitamin K, vitamin D, biofin, calcium and iron.
Moreover, they are crucial for the proper
development and maturation of immune system
and promote infegrity of the epithelial barrier
to protect bacterial invasion and infection.
Thus,

good living quality of individual.

healthy gut microbiota can lead to
The healthy
balance of infestinal host-microbe interactions
in the gut can be disrupted by many factors;
such as aging, diefs, anfibiotic freatment;
resulting to cardiovascular disease, cancer,

obesity, diabetes and inflammatory bowel

. 123 . .
diseases. Recently, associaftion between

imbalanced gut microbiota and other inflammatory
diseases  like  rheumatoid  arthritis  and
spondyloarthritis is repor‘red.4 Probiotic, prebiotic
and synbiotic supplementations appear to be
effective approaches to enhance and restore
the balance of beneficial probiotic bacteria
in human gut leading to health improvement,

adlleviation and prevention of aging related

. 56,78
diseases.
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Abundance and diversity of human gut microbiota

Human gastrointestinal fract (GIT) harbors

approximately 100  ftrillions of commensal

microorganisms  (gut  microbiota  or  guf
microbiome) with great diversity consisting of
different 1000 or more speoies.” The gut
microbiota inhabit abundantly in different parts
of human GIT. The oral cavity generally contained
10-10° cells/ml. Due to the rapid flow and the
presence of gastric acid and bile, the reduced
number of 10° cells/g of food content remained
in the upper GIT, which includes esophagus,
stomach and small intestine. However, the
elevated level of 10-10° cells/g was observed
in the ileum. In general, the retention time is
rather short in the small infestine (4-6 h), meanwhile
food residue remains quite long period in the
colon for about 48-70 h. Apart from such long
retention period, low redox potential, almost
neutral pH and low absorption together with
low turnover rate allow the most complex and
largest colonization (101D - 10" cells/g) of numerous
commensal bacteria in the colon. This stable
gut microbial ecology can be threatened by
invasive pathogens, long-term dietary change

and anfibiotic treatment."’
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The composition of human gut microbiota
falls into bacterial phyla of Firmicutes, Bacteroidetes,
Proteobacteria and Actinobacteria, with minor
contributors of Verrucomicrobia and Fusobacteria.””
Firmicutes and Bacteroidetes are commonly
the largest group of the gut microbiota, followed
by Proteobacteria and Actinobacteria. Bacteroidetes
can be both beneficial and pathogenic strains
such as Bacteroides fragilis and Bacteroides
thefaiota, respectively. Firmicutes are mostly
Gram-positive  bacteria including Clostridium
groups IV (Faecalibacterium  prausnitzii and
Clostridium leptum) and XIVa (Eubacterium
rectale, Roseburia spp., Clostridium coccoides,
Butyricicoccus) and lactic acid bacteria (LAB).
These bacteria produce various types of short
chain fatty acids from NCD which escape
digestion in upper GIT. For example, butyrate
producers provide the main energy source to
colonocytes. Moreover, butyrate enhances T cells
apoptosis and thereby reduce colonic fissue
inflammation which may initiate colon cancer."”’
Within the Actinobacteria phylum, bifidobacteria are
the most important genus and are commonly
found in the human colon, especially among
infants. Multiple strains of bifidobacteria are
well-known to possess several probiotic traits."

On the other hand, Proteobacteria are
Gram-negative group, which contain many
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Aging and changes of human gut microbiota

The complex structure and dynamics of
gut microbial community are unique in each
human individual. The colonization of gut microbes
begins at the very first day of life in the infant
sterile GIT. During and after birth, infants with
vaginal delivery are exposed to microorganisms
originating from the mother (cervix, vagina,
feces, efc.), nurses and the surrounding
environment. The infants born by cesarean
mode most likely obtain environmental isolates
from equipment, air and medical staff. Thereafter,
they are continuously exposed to new microbes
with food. Many factors, such as delivery mode,
gestatfion period, feeding types and antibiotic
freatment, significantly contribute to microbial
succession and colonization. The increase of
microbial number reaches the plateau within
one month after birth in natural-born babies,
whereas the delay up to 5-6 months was
The total

count reaches the highest level within 9-10

observed in cesarean-born ones.

months and remains stable at 10°-10" cells/g
2,12

fecal confent throughout childhood.
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The microbial cluster colonized at different
parts of GIT is not homogeneous and varies
substantially both in numbers and composition
with high variafion between and within individuals.
The influential factors can be ages, host genetics
and environmental factors, including health
status, diet, ethnic background and geographical
location. The first colonizers generally belong
which

tfo enterobacteria and streptococci,

generate anaerobic atmosphere in human

colon and thus facilitate the subsequent

development of gut anaerobes, including
Clostridium, Bacteroides and bifidobacteria. The
infant gut microbiota is relatively fransient and
instable during first year of life with dominant
Bifidobacterium.” Lactobacilli reach the highest
level at 6 months old. Lacfobacillus rhamnosus and
Lactobacillus gasseri commonly dominate in all
babies. Bifidobacteria and lactobacili dominate
among breast-fed infants, whereas more bacterial
diversity of Enferobactericeae, enterococci,
bifidobacteria, Bacteriodes and clostridia appear
in formula-fed ones.”After weaning period,
the microbial compositions in both groups are
similar within 1-2 years of age. During the first
2 years of life, the microbial composition gefs
closer to young adults and becomes more

stable in the composition. Firmicutes (50-70%)

20,
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and Bacteroidetes (10-30 %) then become the
dominant phyla with a significant variability
individuals.

between Bacteroides spp.

and lactobacilli  increase along with ages,
meanwhile enterococci and Escherichia coli
reduce. Bifidobacteria remain rather stable
throughout the adulthood.”*" The exposure to
the continual changes of environment, diet,
diseases, antibiotics and microorganisms shapes
up the composition of the intestinal microbiota
throughout human life,. The physiological changes
of the aging intestine are likely to have
profound impact on such composition with an
increase in Bacteriodetes and decrease in
Firmicutes, bifidobacteria and lactobacili.
The reduction of taste and smell capacity
and dentition as well as poor digestibility
commonly associates with increasing age.
Therefore, types and quantities of food eaten
tend to be a narrow leading to nutritional
imbalance. In addition, poor quality diet together with
diminished physical movement can cause a
reduced intestinal motility. Finally, the retention
period through the intestine increases, then

resulting constipation. These induce a shift in
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dominant bacterial species from
beneficial saccharolytic fermenters towards increased
levels of putrefaction bacteria that can lead to
the accumulafion of deleterious metabolites such
as amine, ammonia and phenols.m Moreover, loss
of gut microbiota diversity clearly associate with
the increases in frailty index and inflammation
makers. The healthy ageing individuals living in
the community remained vast diversity of gut
microbiota with highest bifidobacteria compared
with the ones in health care services.” On the
contrarily, the old people with high frailty index
had low number of lactobacilli, Bacteroides/
Prevotella and Faecalibacterium prausnitzii, out
high amount of Ruminococcus, Atopobium,

. 16
and Enterobacteriaceae were developed.

Potentials of pro/pre/synbiotic intervention to restore
human gut microbiota and healthy status in elderly

Pro/pre/synbiotics are the approaches of
innovative dietary supplements targeting the
homeostasis of the intestinal  microbial
ecosystem. The balanced composition and
functionality of gut microbiota has been associated
with host longevity and health status. The use
of pro/prebiotics and a combination of them
(synbiotics) for both preventive and therapeutic
purposes show great beneficial potentials in
elderly subjects. The positive impacts include

increased levels of fecal bifidobacteria and
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lactobacill’, ameliorated symptom of
cons’ripct’rion,]7 enhanced innate immuni’rymond
reduced inflammation.’ As the balance of pro- and
anti-infammatoty cytokines has generally lost
in relation fo the reduction of bifidobacterial
population and subsequently friggers many
diseases in elderly.w Many strains of bifidobacteria
exhibit strong anti-inflammatory oc’rivi’ry.° However,
not all studies report positive outcomes. Keep
in mind that the beneficial effect of probiotic
bacteria is usually genus- and species-dependent and
even is also sfrain-dependent in many cases.
Lactobacillus delbrueckii subspecies bulgaricus
(L. bulgaricus) OLL1073R-1 is a strain previously
shown fo have immunomodulatory properties
in mouse models. Once the yoghurt fermented
by this strain was infroduced to old people
(n = 142; o median age of 745 vyears),

significant reduction in the incidence and
severity of winter colds and general upper

respiratory symptoms was observed.”
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Probiotics Boost Immunity
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The health of OUR gastrointestinal system is directly linked to the optimal function of OUR
immune system.
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The immune system, the body’s protective network that fends off the invasion of harmful
substances such as bacteria, viruses, and chemicals and guards against the development of
cancer, allows humans fo flourish in a busy, inferactive world. Multiple barriers protect against
foreign invaders, including the skin, inflammatory responses, and specific immune responses, such
as certain types of immune cells like natural killer cells and macrophages that destroy pathogens
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One key player in immune health is the
gut, a part of the body that is constantly
exposed to toxins and foreign antigens, such
as those from food and microbes. The gut is
the largest immune organ in the body, accounting
for 25% of the immune cells in the body that
provide 50% of the body’s immune response.
There are more than 400 species of bacteria
residing in the gut, and they have symbiotic
relationships  with your body. There are 100
trilion bacteria in our intestines. The assembly
of intestinal bacteria is called the intestinal
flora.

An optimal ratio between the “"good” and
“bad” bacteria is approximately 80% to 20%,
however this isn't always the case as dietary
and lifestyle choices influence the balance of
bacteria within  your gastrointestinal  system.
Diets and lifestyles which revolve around refined
carbohydrates, high amounts of protein, coffee,
alcohol, smoking and the wuse of certain
medications can lead to degradation of beneficial
bacteria. This impairs optimal function of the
gastrointestinal  tract, leading to a variety of
symptoms including  bloating,  flatulence,
constipation, diarrhoea, intestinal cramping. bad
breath and abdominal pain. On another level,
a lack of healthy infestinal bacteria can directly
impact upon your body’s ability to fight foreign
pathogens and recover from illness.
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Probiotics are a useful and effective method
of maintaining healthy gut function and a
powerful immune system. Probiotics deliver various
stfrains  of beneficial bacteria info your
gastrointestinal fract so they can colonise and
promote optimal function of the area where
they are located. Different strains of bacteria
colonise in different parts of your intestinal
fract and perform different functions.

Many people tend to think of the Immune
system and digestive system as two completely
separate entities. However, we now know these
tfwo systems are closely related and the health
of the digestive system can largely influence
our body’s ability to fight off infection and
resist illness.

Probiotics in particular play an important role

in improving our immune system activity

Many people are surprised to learn that
bacteria can be their friend, especially during
cold and ‘flu season! We are all familiar with
the harmful bacteria that can cause a myriad
of ailments such as respiratory infections, urinary
fract infections, diarrhoea and other types of
illness.




nsunsnuzavananaviiligrnimisidan
avld iRstfymniseaaamsuaziangsuaasszuy
a v s 1 = Qs QI é’ dl YV @ 1
QiAufusauueas Indngruiuaunuandliiui
nstdsunaslnnuantdaeing luleAnvisauuanGen
| | 1 1 1
\fudszlardnesiniemeanniizluaunauasssuy
a o€ ) v =l 1l v
Tnmllud1dld Tunswnnaligunimwaesszuy
X . - .
HRERNMNAUIY LATILETUNNIYINUlALFILYRa

szungiAuiula

ﬂ % dJ N a a o | (=1 ] ° s
“antieviliae  auvistlusaniefludiudAny
BINEITYALIRLAZNNIIN U T UL ALY

q

a o U dyu ﬂl 4' s T Aav s
ﬂﬁuﬂiﬁlmaﬂuw@Ju’]ﬂﬂ‘lﬂLWﬂﬁﬂﬁ’]ﬁ‘ﬂUL“ﬂ'ﬂﬂQllﬂll u
tyy

! Gﬂl o a o |
HAZTNNEUBUTINADANITNLIRUNTELNA UL “

dq-/ a o aa a U

uanand  Inslulemndslianinananiny
4111909295190 LUNNT AR LB URALAA AN
vangutn  TUdAvELAaNITTTYuAZYINAEONE
wasdulandaauiuiyngn 1w uuAnEauazlia
d | vV a v | I a aaa |
analiifalsals  sunieueasluinalgisenna

a a dl ' 1 dl
wupEefludeloaniuadsnenie  1Haganans
o & A o a X o w11
WufuasuuAniFalszatumariignundngsenie
apasaaumia la llununazfudiulsynauneiiu
YAINLAUDINNG

ArnfiudninslulaAnnszAufianssuuas
aulWladuazuualasvhe  safudiadanuid
%’uam‘uaum'amiizqLLazﬁﬁmﬂqw“ﬁ(‘umLsﬁaéﬁ@Tm
nelusranie

These disruptions can compromise our health,

resulting in  digestive issues and weakened
immune system activity. There is an increasing
amount of evidence that shows replenishing
the gut with probiotics, or beneficial bacteria,
can help reduce imbalances in gut ecology.
not only, helping fo improve digestive system
health, but also the overall function of the
immune system

“In other words microbes in body are an
important part of the development and function
of the immune system. They have evolved
mechanisms fo communicate with immune
cells, and our bodies communicate with microbes.

Probiotics also influence your body’s ability
tfo produce various types of antibodies which
are responsible for identifying and neutralising
foreign invaders, such as bacteria and viruses,
which can cause disease. Our body does not
react against beneficial bacteria as these
species of microflora are infroduced into our
body shortly after birth and are a necessary
component of intestinal tract.

[t is thought probiotics stimulate the activity of
lymphocytes and macrophages; white blood
cells responsible for the recognition and
neutralisation of pathogenic (disease causing)

cells within the body.
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Superfood Called Yogurt
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UU oUW saideorSowaunuild KUNSounuILARISEN

aswnsalancin 2 enawus Fo Lactobacillus bulgaricus

la: Streptococcus thermophilus”

Fermented milk products including yogurt

have been discovered accidentally 6000 B.C.

When the Neolitic people used to store milk

in sheep-skin bags and have been evolved

info  commercial yogurt making. The name

derived from Turkish verb “jogurt” which means

“to be curdled or coogquTed”w. Yogurt can

be defined as a food produced by culturing

one or more of the optional dairy ingredients

namely, cream, milk, partially skimmed milk and

skimmed milk, used alone or in combination with

a characteristic bacterial culture that contains

lactic acid producing bacteria, Lactobacillus
bulgaricus and Strepfococcus fhermophi/usg,
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Yogurt is the most popular fermented dairy

product worldwide including Thailand. It is
considered as a healthy food due to its high
digestibility, nutritional benefits and bioavailability of
nutrients, well recommended to people with
lactose infolerance, gastrointestinal disorders
such as inflammatory and irritable  bowel
diseases, aids in immune function and weight
control'. Commercial yogurt making has been
evolved over centuries with different commercially
available varieties with range of flavors, forms
and tfextures. Yogurt is a fairly simple and safe
way to preserve milk. The lactic acid bacteria
alter the conditions in the milk in such a way
that most undesirable organisms, including
pathogens, cannot grow or even die. With
high-quality milking and milk collection system,
a high level of technological know-how tfo
preserve raw milk, and good transportation
and distribution facilities, the high quality yogurt
are produceds.

Manufacturing of yogurt

Manufacturing of yogurt is an ancient technique,
which could date back for thousand years.
Today it is a complex activity combined with art
and science. Yogurt is made from a variety of
raw material including milk, sweetener, stabilizer,
fruits, flavors and bacterial cultures. Quality of
yogurt can markedly depend on milk, its main
ingredient. Body and fexture of yogurt could
be adjusted by adding skimmed milk powder
to a firmer texture.
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Milk ~is
regulations and homogenized to reduce the

standardized to meet standard
diameter of fat globules which could make
yogurt more stable and uniformly yogurt matrix.
Heat freatment is required to kill bacteria
especially pathogens and inactivate enzyme
which could inferfere fermentation process.
to 43°C,

the optimal temperature for inoculating starter

Then mik is allowed to cool
culture bacteria for yogurt making. Inoculation
usually takes place in a seal hygienic stainless
steel container. The typical standard yogurt
culture consists of Strepfococcus thermophiles
and Lactobacillus delbrueckii ssp. bulgaricus in
the ratio of 1:1. Lactic acid bacteria convert
lactose info lactic acid during fermentation
process which coagulates milk protein along
with the production of flavor and aroma in
yogurt. The physical structure of yogurt is a
network of aggregated casein particles. The
network encloses fat globule and serumA.They
have simulating effect on each other’s growth
for the satisfactory flavor to developz. The
yogurt should then be maintained at that
temperature unfil the desired acidity aftained.
After fermentation, a firm gel is obtained, with
characteristic flavor as well as its structure and
consistency. Yogurt is then cooled to stop
fermentation and acid development process.

Superfood called yogurt from its health benefits

In recent years, numerous studies have
been published on the health effects of yogurt.
Yogurt is a highly nutritious and easily digestible
Fermentation

dairy product. improves the

digestibility of milk proteins, increases free
mino acids in yogurt. Upon digestion, yogurt
has smaller clots of curd than mik, which
facilitates digestive enzyme activities. Its benefits

can be concluded as follows;
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1. Yogurt is a high nutritious food

As yogurt made from milk, it is a rich

source of essential nutfrients, i.e. protein,
carbohydrate, minerals, e.g. calcium, phosphorus,
potassium, vitamins, e.g. thiamin (B1), riboflavin
(B2), niacin (B3), folate (B?), cobalamin (B12),
vitamin A and D. So yogurt is good for sfrong
bone (prevent osteoporosis) and a great source
of protein to build muscle. Besides, these
nutrients in yogurt help to improve the overall
quality of diet and increase the chance of

. . . . 3
achieving nutritional recommendations'.

2. Yogurt has active culture good for gut
health

Good bacteria found in yogurt contain
active cultures which help protect the gut in
a variety of ways. By populating the healthy
bacteria in the guf, changes gut microflora
and benefits can be seen for certain gastroinfestinal
conditions such as constipation, diarrheaq,
inflamnmatory bowel disease or syndrome, pylori
infection, colon cancer and even lactose
infolerance. Yogurt can also provide the good
bacteria to repopulate the gut after a course
of antibiotics that may have kiled off the
natural bacteria’.

Certain probiotic strains are lately used to
produce bio-yogurt which results numerous
therapeutic benefits, maintaining good health,
restoring body rigor and combat intestinal

disorders.
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3. Yogurt may reduce the risk of high blood
pressure

A study in 5,000 university graduates in
Spain for 2 years, observed a 50% reduction
in the risk of developing high blood pressure
among people eating 2-3 serving of low-fat
dairy infake compared with those without any
infake. The study itself was done with milk,
however, it seems likely that the same results
will be seen with low fat yogurt. Another
evidence was done by Dutch researchers who
reported that higher dairy consumption (mainly
linked to
lower blood pressure in 2,064 Dutch men and

milk and yogurt) was modestly

women ages 50 fo 75",

4, Yogurt may help improvement in lactose
metabolism

Lactose, the main carbohydrate in milk is a
disaccharide and is broken to its simple sugars
due to the action of the enzyme, lactase, inside
the gut. Inadequacy or lacking this enzyme,
lactose will pass info the large intestine and
be fermented by colonic microflora resulting
gastrointestinal  symptoms such as flatulence,
diarrhea and abdominal pain (actose in‘roleronce)é.
Consumption of yogurt will attain all the benefits
without causing discomfort associated with
hypolactasia. Although yogurt contfains some
lactose, it is often better tolerated by those with
lactose intolerance than other dairy products
such as milk. It is therefore a good way for
some lactose intolerant individuals to obtain
calcium, vitamin D and protein, too.
5. Yogurt may increase satiety

Due to its high protein content, yogurt is
a great food to keep you fuller for Iongers.

' A 2006 study concluded that yogurt produced

a greater satiety rating in participants than

e fruit or dairy based fruit drinks.
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6. Yogurt may help to prevent yeast infections
that
consuming yogurt that contains the active

There has been some suggestion
strain of bacteria Lactobacillus may help to
prevent the occurrence of vaginal yeast infection.
It should be noted that not all yogurt contains
this particular active culture and more research
is needed as to the most effective way to
infroduce Lactobacillus intfo the body to reduce

risk of infection’.

7. Yogurt may have possible anticancer properties

[t has been suggested that yogurt consumption
may be associated with reduced risk of colon
cancer, possibly due to an enhancement in
immune response. There is also some suggestion
that yogurt consumption may be associated
with lower incidence of upper digestive fract
cancer, although further research is required
to investigate this'.

8. Yogurt may have possible improvement in
immune response

Studies
bacteria  on

info the effect of yogurt or ifs
the
suggested a possible improvement or reduced

immune response have
risk in conditions ranging from colon cancer,
asthma and gastro-intestinal disorders. Although
most studies to dafte have been carried out
in animals and further research is required to
validate the effectiveness in human beings,
there is a possibility that consuming this food

) . . . ' 1
may be beneficial in improving immune response .

9. Yogurt may help with weight loss

A 2011 study investigating the relationship
between consumption of various foods and
weight change over a four year period, found
that yogurt was associated with weight loss
over the periods.
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10. Yogurt act as a probiotic carrier food

Yogurt is considered as an easy food to
incorporate probiotic which result high probiotic
viobiIiTy7. The most common probiotics used in
the dairy industries are L. acidophilus and
Bifidobacterium bifidum which give numerous
therapeutic benefits, maintain good health,
restore body rigor and combat infestinal disorders’
and terminate diarthea’. The consumption should
be more than 100 g of bio-yogurt containing
more than 10°cfu mL' viable cell.

To get most benefits, you have to
consider when buying and eating yogurt. There
are some ftips, e.g. look for active culture and
probiotics, look for vitamin D, make yogurt
part of the perfect snack, eat yogurt at work,

use yogurt in recipes and decide between

whole-milk, low-fat or non-fat yogurt.




References

1.Weerathilake, W. A. D. V., D. M. D. Rasika, J. K. U.
Ruwanmali and M. A. D. D. Munasinghe. The evaluation,
processing, varieties and health benefits of yogurt. Inter
J. Sci Res Pub. 2014; 4: 1 - 10.

2Ma, C., Z. Chen, G. Gong, L. Huang, S. Li and A. Ma.
Starter culture design to overcome phage infection during
yogurt fermentation. Food SciBiotechnol. 2015; 24(2): 521-527.

3.Pei, R., D. A. Martin, D. M. DiMarco and B. W. Bolling.
Evidence for the effects of yogurt on gut health an obesity.
Crit Food SciNutr. 2015; x: xx -xx (accepted manuscript).

<8 Health&

Nutrition Focus

4.Lourens-Hattingh, A. and B. C. Viljoen. Yogurt as probiotic
carrier food. Inter Dairy J. 2001;11: 1 - 17.

5.Magee, E. Available source; http://www.medicinenet.com/
script/main/art.asp?articlekey=79753, 1 Jun 2015.

6.Shah, N. P. Functional cultures and health benefits. Infer
Dairy J. 2007;17: 1262 - 1277.

7.Adolfsson, O., S. N. Meydani and R. M. Russell. Yogurt
and gut function. Am. J. Clin. Nutr.2004; 80: 245 - 256.

8.Meydani, S. N. and W. Ha. Immunologic effects of
yogurt. Am. J. Clin, Nufr. 2000.;71: 861 - 872,



wyaila wARRRTNE
antilugun AN RN AT

Kwanjai Wongkittirux, M.D.

Department of Ophthalmology

Queen Sirikit National Institue of Child Health
Department of Medical Services, Ministry of Public Health

Healthy Foods for Healthy-Eye Kids
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“The eye is the window of the heart” is frue but for the
kids it should be "The eye is the cornerstone for healthy child
development”. Because the basic principles of child development
and learning are:
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The Iris is the
coloured part
of the eye

The Cornea is the clear
‘window’ in the front of
the pupil and with the

lens focuses the image
snto the retina

The Retina receives
light and records visual
messages

The Optic
Herve carries

from the retina

uu brain

The Sclera is
the eye's strong
outer coat

The Pupil is the
hole in the iris
that controls

the amount of light
entering the eye

The Lens
focuses light
onto the retina
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Picture 1 The eye and its functions
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visual messages

o Children learn best when their physical

needs are met and they feel psychologically
safe and secure

. Children construct knowledge through
active experimentation

. Children learn through social interaction
with adults and other children

° Children learn through play

. Children’s interests and “need to know”
motivate learning

. Human development and learning are
characterized by individual variation

Kids are visual leamers, they can do everything
through imitation what they see. So the good
visual their optimal

system is necessary for

development.
About the Visual system

The complete visual system of the human
being needs the optimal functions of two
important organs, eye and brain. They have
to work synchronously for good  visual perception. The
eyes act as the camera to catch the picture
and send the signal through the optic nerve
to the visual brain. The visual brain translate
the signal to the perception of what they
see. The good visual perception will stimulate
visual

the normal development and then

normal development of every organ system.
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Growth and Development of the Visual system

The development of both brain and eyes
begin before brith, pre natal growth and
development, and continue to develop fully
until 12 years old, post natal growth and
development. In the first week of life, babies
don’t see much detail. Their first view of the
world is indistinct and only in shades of gray
due tfo the immaturity of the refinal cell of
the eye and the visual brain. The period of
post natal growth and development needs
the good quality of the stimuli from the
environment and the healthy nutrition.

The kids nufrition affects the health,
development, and function of their whole body,
including their brain, heart, eyes and immune
system. What they eat will have a big influence
on their growth and development.

Nutrition for Visual system

The nutrients that are necessary for growth
and development of brain and eyes include:

° Macronutrients: carbohydrate, protein,
fat

. Micronutrients such as folic acid and

zinc
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Other nufrients for optimal eye functions
such as:

. Anfioxidative  vitamins:  vitamin A,
vitamin C, vitamin E

° Vitamin B complex such as vitamin
B1 (Thiamin), vitamin B2 (Ribiflavin), vitamin B9
(Folic acid), vitamin B12 (Cobalamin)

° Omegao-3 fatfty acids for eye health
and found plenty in the retina: Docosahexaenoic
acid (DHA) and Eicosapentaenoic acid (EPA)

. Lutein and Zeaxanthin (Provitamin A
Carotenoid) found plenty in the eye and are
the strong antioxidants

Defficiency of these necessary nutrients are
the cause of night blindness, slow light adaptation,
cell damage from free radicals and many eye
diseases such as dry eye, glaucoma and

macular degeneration

luaamuday
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Picture 3 The eye and its necessary nutrients
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Table 1 Essentfial nutrients for healthy eyes
Nutrients What is it for? Food sources
vision, cell reproduction, protect liver, carrofs, green leafy
against night blindness and dry vegetables, eggs, cheese,
Vitamin A eye, immune function, growth, apricots, pumpkin, sweet potato,

RDA: 3,000-4,000 U

reproduction, bone metabolism,
skin health, cardiovascular
health, antioxidant

butter, cantaloupe/rock melon

B vitamins
(including folate/folic acid)
RDA: for folic acid 400-1,000 mcg

Reduce chronic inflalnmation
and vascular problems of retfina,
red blood cell formation, brain
and nerve function, DNA, RNA
and protein synthesis, cell
metabolism and function, blood
sugar maintenance, muscle tone,
brain and cardiovascular health

meat, poultry, vegetables, eggs,
milk, nutfs, wholegrains, green
leafy vegetables, seeds, nuts,
potatoes, bananas, lentils, chill
peppers, tempe, liver oil, liver,
turkey, tuna, yeast

Vitamin C
RDA: 70-90 mg

reduce risk of cataracts and
macular degeneration, wound

healing, immunity, iron absorption,

antioxidant, cofactor for vital
enzymatic reactions, carnitine
biosynthesis

fresh fruits such as citrus fruits
and berries, tomatoes, peppers

reduce risk of macular degeneration,

milk, oily fish, brown rice

RDA: 55-70 mcg

elevates antioxidant levels,
reduce risk of advanced macular
degeneration, beneficial for
cardiovascular and immune
health

Vitamin D calcium absorption, healthy bones
RDA: 400 IU

and teeth

reduce risk of advanced wheat germ oil, nuts, safflower
Vit in E macular degeneration, immunity, | oil, comn oil, soybean oil, olives,

framin cardiovascular health, cell and green leafy vegetables

RDA: 15mg structure integrity and signaling,

potent antioxidant
Selenium facilitates vitamin E absorption, plant foods, brazil nuts, tuna,

beef, and poultry

Zinc
RDA: 8-12 mg

reduce risk of night blindness
and advanced macular
degeneration, wound healing,
regulates enzyme activity and
metabolic activities, cell structure
integrity and cell function

red meat, pouliry, seafood,
eggs. nuts, whole grains, fortified
breakfast cereals, and dairy
products

Lutein and Zeaxanthin

prevent cataracts and macular

Spinach, kale, ftumip greens,

RDA: none (for cardiovascular
1,000 mg/day)

and retinal function, prevent
macular degeneration and dry
eye, cardiovascular and immune
health, antioxidant

RDA: none degeneration collard greens, squash.
development and maintenance of oily fish, flaxseeds, walnuts,
DHA brain, proper visual development soybeans, and tofu

EPA
RDA: none

development and maintenance of
brain, proper visual development
and retinal function, prevent
macular degeneration and dry
eye, cardiovascular and immune
health, antfioxidant

oily fish, flaxseeds, walnuts,
soybeans, and tofu

= Recommended Dietary Allowance, mg =

International Unit

milligram, mcg = microgram (1/1000 of a mg),
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Almond : King of Nuts
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m oauoud (Almond) NISENAUS (daUOUdN

vsoiduuEauoLwaMINCUSaUoUd BoITUIU
fuduUsiNNARADIUEONIT (Tree Nuts) 50
MINENMAEQS Prunus Dulcis 00Ff Rosaceae
davoudidurnitaogiuninmAc:Suoonnad
AdanmwnDoMAILUILGICOSISITaU’ IKaD
wrUgnnahAndiudoRuu 1diA- anspoiusm
(Uanuhnmosginawoside) allu Bise &ona
laorsu’?

Almond, scientifically known as Prunus
Dulcis belongs to the family Rosaceae. Almond
is actually the edible and widely cultivated
seed of almond tree. Almond species are
grown in native regions of the Middle
East having Mediterranean climates'. The
majority of almond planting are currently
grown in California (The United States),
Spain, Syria, Italy and Iran' ?
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Almond consists of an outer hull (exocarp) and

a hard brown shell (endocarp) with the white
seed. Almonds are sold shelled (i.e., after the
shells are removed), or unshelled (i.e., with the
shells still attached)’.

and culturally been associated with good health,

Almond has historically

in India with healthy brain, and in China with
female beouTyw. Presently, almond has been
recognized as “King of Nuts” due to the high
nutrient density and potential health benefit

of almond.

Nutritional values of almond

Almond  confains  small  amount  of
carbohydrates, including sugar 3.89 g / 100 g, starch
074 g / 100 g; but higher dietary fiber of
10-12 g /100 gs. The skin of the almond is
rich in sucrose and certain content of raffinose,
as well as measurable amounts of glucose,
fructose and inositol, and traces of arabinose
and xonseA.

The distinctive feature of almond is the
quantity as well as the quality of fatf, in which
more than half of all elements of the macro
nutrients are lipid. The total amount of lipid is
within a range of 44-61%', that mainly depends
on the almond genotype and the growing
region. The composition of fat includes healthful
monounsaturated fatty acids (MUFA) such as oleic
acid, estimated at 62-80%', and polyunsaturated fatty
acids  (PUFA),

namely linoleic acids and alpha linoleic acid

including essential fatty acid

approximately 10 % of fotfal fat’, Table 1 below

demonstrates nutrient contents in  almond

compared with other oily nuts and seeds.
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It was found that almond has higher ratio of
MUFA: PUFA with low level of safurated fatty
acids compared with other nufs and seeds.
In addition, almond is the best source of
alpha-tocopherol, the biologically active form
of vitamin E, and is ufilized preferentially in
the human body over the other forms'*. Almond
is also a rich source of riboflavin (B2), thiamin
(B1), pyridoxine (B6), niacin, pantothenic acid,
folic acid (folate) and biotin. In tferm of
mineral contents, almond contained varying
amounts of including calcium, potassium, phos-
phorus, magnesium, copper, iron, manganese,
and zinc, depending on different planting
areas’. Almond also provides good digestibility
proteins with high content of arginine, and
contains many bioactive compounds such as
plant sterols/ stanols), flavonoids’. In general,
consuming 1 ounce of amond (@0 g) or

approximately 23  almonds  will  provide
approximately 15 g of fat and 160 kcal of

energy.
Almond and prevention of chronic diseases

The composition of nutrients and bioactive
compounds in almond are likely to have health
benefits. There have been several studies of
almond on reducing risk factors of cardiovascular
disease (CVD), diabetes, as follows:
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e Almond and lowering hypercholesterol and

cardiovascular diseases

Due to high MUFA content of almond, the
previous studies were conducted on effectiveness of
almond on lipoprotein profiles, primary targets
for CVD prevention. Prof. David Jenkins and
colleagues, University of Toronto, Canada
performed a randomized crossover study in
healthy volunteers with hypercholesterolemic
and found that almond consumptfion of 28
grams per day for 4 weeks could reduce
(LDL-C)

concentrations by 4.7%, and when isocaloric

low- density lipoprotein-cholesterol
diet with almond consumption increased to 56
grams per day, the LDL-C reduction increased
to 9.9%. These results could be extrapolated
that each 7 grams per day of almond
consumption could reduce LDL-C by 1%. Therefore,
28 and 56 g/day of consuming almond for 1
month would reduce the 10 year risk of CVD
by 7.1 and 9.0%, respec‘rivelys. Almonds have
been found to have a consistent
LDL-C lowering effect in healthy individuals, in
individuals with high cholesterol and diabetes.

There are several mechanisms related to
It has
been shown that a proper fatty acid profile
(high MUFA with low SFA) could reduce LDL-C

by up-regulation of LDL receptors. In addition,

reducing LDL-C by consuming almond.

high dietary fiber and phytosterols (192 mg/100 Q)

Healtha( 9

Nutrition Focus



o = =) ° vV &
vinlvilinnsgagunaiaainasaaludildidnanas
o o § ¥V < 9 YAy 6 1 v
wazdwinliannispagundurestinanae’ deualill
. 4 X y
pataanasaagniuaannNgInTLRLIL UaNINl
[ 1 s (2= a faa d’ caa |
famundausuntingaeziluaniatiuge medathuiy
Ly - Ay evd o
ansAsnutadlunsaeanttn nmeliteynilmvann
\d@antaunang  N1sANETIINTAILANEMIILIL
1 dl v s s an Faal
qu Niienanadnsfudszniunsnaziiluaniatu
1Byl 1.2 nduAu Wunen 5 &anv wun
FLALADLAALARTRAlALIIN LATURA-A-UAE LAAR
avaeniitednAny’
v
« fauauAiunisArLAusTinitaaludan/
AAulsALVIINU

197891UINNTUTINAfALALA 60 NFUADIU
| [ v [ QI Vo |
WM Segay 20 vaeLsunnundsnuntasy) Wunan
4 @law luananaiasiiiulsalvnnuaiaf 2 wu
Nifsnuhmauszaugiuludennouiissnuamng
wazAunnzhanedugay  IAranaddeiiauiy
mmimu@uﬁﬁmﬁmmmﬂﬁmummmmyjmu
nanlnauIns asanwandauaunilsznaunis
ey e oo - -
neatuiuludumidanes  leanvng ldsAvannia
N a | EL

wazsnuuntie ludfunnge wlandlulamen

; dy o aa dl I
fin uanantansimaninaiues uazlnianiiaglu
Wanuazrunsdauaunianunmefuiueulmifeos
wile™' TgeuUnNLINNIIETUAALALA 30, 60 UAZ
90 nFu luaunilndaslulamsm 50 ndu vinlvan
futitinanaanad Ap LIAWVNTL 1058, 63.0 WAy
45.2% pua1au’ msidadeuntisALANLEUIN
‘cl = I v s s v XK
ihmaludenliligumdeiudszniuamnsla el
NATIEAANITINAANIITANULASEARBNTIATY LAY
TEARANUAENNTRAITATILAMT  19ALLVIY
a A = o < <
AAN 2 19ANARAARALAZTIILY  TIUDNITALZLSY

pe'?

70 Healtha(

Nutrition Focus

are associated with reduced absorption of
cholesterol in the small intestine, and reduced
reabsorption of bile acids’, Then, increased
excretion of cholesterol in feces was observed.
In addition, almond as a good source of
arginine (a precursor of nitric oxide) could help
endothelial relaxant. A 5 week crossover, controlled
feeding frial, supplemented with arginine (1.2
g/d) resulted in a significant reduction in both
serum total cholesterol and LDL-C comparing
to the placebo group.7
e Almond and glycemic control and prevention of

diabetes

It has been reported that almond infake
of about 60 grams per day (replacing 20% of
the total energy) for four weeks in Chinese
with type 2 diabetes mellitus (12DM) could
reduce fasting blood glucose and insulin and
homeostatic model assessment (HOMA) comparing
to the control balanced diet.” This is likely due
to the nutrient composition of almonds which
is high in MUFA, dietary fiber, vegetable protein,
and magnesium and low in carbohydrate.
Polyphenolics and phytates in outer covering
of almond seeds might also contribute by
exerting an inhibitory effect on starch digestive
enzymes.(’mO It was found that addition of
almonds 30, 60 and 90 g fo 50 g of available
carbohydrate from white bread resulted in the
reduction of glycemic index, in which the
value was 105.8, 63.0 and 45.2%, respectively'.
Almond’s infake can improve postprandial
hyperglycemia resulting in the reduction of
oxidative stress; thereby decrease the incidence

of metabolic syndrome, T2DM, CVD and cancer.”
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¢ Almond and body weight control

Generdlly, energy-dense food including nuts
would appear contraindicated for people who
want to control weight; however, there were
some studies showing that nut consumption
was not associated with a higher body mass
index. Almond consumption of 56-60 grams/
day (30 grams fat) did not increase weight
gc:in.m7 This could be attributed to the observed
displacement of energy from other foods,
satiating property of almonds. It was proposed
that fats in almond may be poorly absorbed
as their cell walls limit the bioavailability of
fats to physical and enzymatic actions in the
gastrointestinal tract.® This was confirmed by
increased fat excrefion in feces in people
consuming almonds.”
e Almond and anti-inflammation

Almond contains an array of antioxidants,
including alpha Tocopherol and polyphenolics.
These antioxidants could reduce the extent of
oxidative damage or reduce LDL peroxidation
by decreasing the damage to endothelium.
Consistently  with the crossover frial studies,
volunteer, who take almonds approximately 60
g/day for a period of 1 to 3 months, had
increased plasma alpha Tocopherol and decreased
LDL oxidation.”*
the diet at 10-20% of total energy for 1 month

Incorporating almonds into

could decrease in C-reactive protein (CRP),
an indicator of inflammation.”?’ This suggested
that eating almonds could reduce the risk of

CVD and type 2 diabetes.
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Summary

e Some concern on almond

Ingestion of almonds could be associated
with aflatoxin contamination.”” Therefore, it
is recommend that to purchase the almonds
from distributors that have a good harvest
and storage capacity as the standard of
"Good Agricultural Practices (GAP)” and
food production (GMP), to prevent contamination

of aflatoxin in almonds.
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Although almond is considered fo be rich in
favorable fat and other beneficial substance, consumption
almonds together with other beans, seeds, grain, along
with all food groups are stil needed for our bodies
to obtain a variety and completed nutrients for better
health. That virfual “The King must have commanders
and froops to the force are strong when battle, it
should prevail”. Thus, if anyone wants to consume f
amond as a part of healthy dief, moderate amount
of 30-60 g is enough, and should keep normal body

weight in order to be healthy.
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Consumers are well aware of benefits
from fruits and vegetables consumption,
but not many may know the exact name
of the disease fighting compounds they
contain.  Anthocyanins are pigments that
give the plants their red to purple colour.
They are a group of compounds, showing
an important role on health benefits, present
in various types of fruits and vegetables.
The well-known sources of anthocyanins are
those of berries and other red-purple fruits
such as red grape and plum. Anthocyanins
have been used in traditional medicine for

centuries before they are later confirmed
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by scientific studies that the functional properties of

anthocyanins are from their antioxidant activity
and the consumption of anthocyanins has a
potential to prevent the risk of cardiovascular
diseases, cancer and neurodegenerative
diseases. So for consumers, it could be worthy
tfo know their nature, uses, sources as well as

the role in diseases prevention.
Significance of Anthocyanins

The consumption of fresh fruits and
vegetables has been recognizably increased
over the last few decades due fo their phytochemical
constituents that are the main factors for health
benefit claims. More recently, epidemiology
evidences suggest that consumption of fruits
and vegetables with high antioxidant compounds
play an important role in preventing the risk
of many degenerafive diseases. Several studies

also llustrated the presence of phenolic
compounds, especially anthocyanins, to provide
biological actions such as antioxidants and
modulators  of immune responsew. Promising
sfudies have been internatfionally published
regarding that consumption of anthocyanin-rich
foods is related with prevention of age-related
neuronal declines and reduction of risks of

. . 23 4,5
cardiovascular diseases © and cancers .
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Anthocyanins are ubiquitously found in fruits
and vegetables that exhibit red-purple colour.
Having higher amounts of red and purple fruit/
vegetables in diet thus increases the daily
intake of anthocyanins. In US, daily anthocyanins
consumption is estimated to be approximately
200 mg per doyc. There is no information
regarding estimation of anthocyanins consumption
in Thailand at the moment. However, a campaign
on consumption of &5 daily portions of fruits
and vegetables a day is promoted as a
minimum requirement run by FAO/WHO since
2004’ and recommended in Thailand by Bureau
of Nutrition. This is to lower the risk of heart
disease, stroke, type-two diabetes and obesity
in the population. In the dietary guideline, a
standard portion size is assumed to be 80 g
which is also an appropriate size claimed by
the research studies. Actual reported portions
size tends to be lower for vegetables and
higher for fruit®.  To simplify, one portion size

is equivalent to one of the foIIowingQ.
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e One large fruit such as an apple, pear,
banana, orange, or a large slice of melon
or pineapple.

e Two smaller fruits such as plums, kiwifruit,
clementine, efc.

e One cup of small fruits such as grapes,
strawberries, raspberries, cherries, efc.

e Two large tablespoons of fruit salad, stewed
or canned fruit in natural juices.

e One fablespoon of dried fruitf.

e One dlass of fresh fruit juice (150ml).

e One dessert bowl of salad.

Constraints on fruit and vegetable consumption
appear to be different upon people behavior
and also the availability of fresh fruits and
vegetables in different area. Consumption of
mixed fruits and /or vegetables juice may help
to sort this problem out. Besides, it is important
to consider how people are preparing and
eatfing fruits and vegetables as processing
could reduce the health benefit of phytochemical
constituents. Anthocyanins are also degraded
in the presence of heat, oxygen and light.
Therefore,

the processing and storage of

anthocyanin  containing  products  should

s 10
consider these factors .
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Sources and Chemistry

Anthocyanins, a large group of water-soluble plant

pigments, are responsible for the range of

colour from red to purple in various fruits,

vegetables, and flowers. They belong to a
class of flavonoids that possess a C6C3C6
skeleton. Anthocyanins occur primarily as glycoside
of anthocyanidin (aglycone) that has a flavylium
cation in their baosic structure with the different
number and position of hydroxyl and
methoxyl groups attached to B—ringé as shown
in  Figure 1. The physiological function of
anthocyanins in plants is to protect plant cells
from various stresses such as drought, frost,
photooxidation and heavy metals'.

Samples of fruits and vegetables containing
a large amount of anthocyanins are berries,
plums, red grapes, cherries and eggplants, etfc.
The amount of anthocyanins in various types
of fruits and vegetables is presented in Table
1. Many indigeneous Thai fruits and flowers are
also found to have a significant amount of
anthocyanins. For example, mao, roselle, butterfly
pea are of interest among Thai researchers
A number of Thai

and consumers. product

made from these fruits/flowers are continuously

launched to the market'”.




st 1 Tasvadramliaeaeulnloeniiug

Figure 1. Common anthocyanin structure
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Table 1. Anthocyanin contfent in plants

Y e L4 = g v
A8 JHN/ nantil lﬁu’]mLtﬂu‘[ﬂ‘l‘ﬁﬂ’]uua(ﬁaﬁné’u/lm nFutivtindean)
Fruits/vegetables/flowers | Anthocyanin contentmg/ioog fresh weight)
UaLLass 82.5-420

U 6
Blueberries
LUaNILa5T ; 104-198
Blackberries
ARTaLLAST 15-63.4
Strawberries™*
AJULAY 30-750

1 6

Red grape
ANNAL 43-145

U 15

Plum
1n59 . 2-450
Cherries
qnuzin 141.94-243.81 Taaniu/100 NFUUNVINLTA
Mao 141.94-243.81 mg/100 g dry weight
Talnss . 228.78 LAANTU/100 NSULNATINLIAY
Mulberries 228.78 mg/100 g dry weight
ﬂ?:L%‘ﬂ‘]];ILLﬁN 1,500 1aandu/100 NFULNALINWAS
Roselle 1,600 mg/100g dry weight
pandydu 1,500-1,700
Butterfly peas
1212191174 750

6
Eggplant
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Anthocyanins as food colorants

Recently, role of anthocyanins as food
coloring agents has increased in demand due
to the concern in food from natural source
that are believed to be good for health'®.
Since they have been proved fo possess potent
antioxidant proper‘riesw and show benefits over
synthetics colors by not containing heavy metal
impurities. Therefore, this food colorant is more
charming in terms of attractive appearance
and quality judgment by consumers.
Anthocyanins are approved as food colorants
in the US under the category of fruits (21 CFR
73.250) or vegetable (21 CFR 73.260) juice
colour”.  The EU classified anthocyanins  as
natural colorants under classification number
E16321. Thai FDA allows using only anthocyanins
from grape skin extract (E163 (ii)) and from
blackcurrant extract (E163 (i) as food colorants.
Anthocyanins from other sources such as
purple corn color (E163 (iv)) and red cabbage
(E163 (v)) are not allowed as food additives
in Thailand. The use of the latter two anthocyanin
sources is only for beverage mixing purpose
but not coloring. The ethical producers should
be aware that food additives must be used

in compliance with the approved regulcﬁionﬂ.
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Anthocyanins as preventive effects on health risks

Extensive research has been conducted
on the potential health benefits from anthocyanins.
The antioxidant capacity of anthocyanins has
been found to protect protein, lipids and DNA
against free radical aftack. Therefore, it could
prevent the damage or dysfunction of human
body cells, enzyme and genetic materials'.
Many diseases including diabetes, age-related
neurodegenerative and especially cardiovascular
diseases and various types of cancer, have
been reported to be prevented by consumption
an appropriate dose of anthocyanins.

Laboratory studies suggest that anthocyanins
not only act as antioxidants but they also
have an anfi-inflammatory effect” prevent
cancer cell proliferation and induce apoptosis
of cancer cel™. The results from cell culture
and animal studies are in good agreement
that anthocyanin exiract is effective against
progression of lung, colon, skin and esophageal
cancers”. Several studies have linked the con-
sumption of anthocyanin-rich food with cardio-

vascular diseases prevention.
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For example, in vivo study in hamsters showed
that hamsters fed with high cholesterol diet
and supplemented with 0.5 and 1 % anthocyanin
extract were found to have less plasma cholesterol
compared with hamster fed with high cholesterol
diet alone”. Apart from the mentioned properties,
anthocyanins also exhibit anti-adhesion activity
on microorganism. The study by Schmidf et
al? showed that the two proanthocyanidin
fractions isolated from lowbush blueberries inhibited
the adhesion of Escherichia coli on to human
red blood cells responsible for urinary tract infection.
However, bioavailability and metabolism of
anthocyanins in human body is sfill an issue
that needs further studies before anthocyanin

can be prescribed for disease prevention.
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