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Editorial

Cancer cells have higher glucose requirements. Glucose is transport to the
cells by glucose transporters (GLUTS) in cells-33$Knzyme which regulates

the activity of GLUTSs in tumerogenic HelLa hybrid cells and change in the en-
zyme may leads to cell apoptosis. Inhibitors of GS¥ere useful for the se-
lective killing of GLUF&xpressing tumor cells. Researchers also identified
several commercially available GEkhibitors with selective killing activity in
tumor cell growth.

Drinking water quality is a major problem in developing countries. For
the water quality improvement interventions include boiling, chlorination,
flocculation, filtration, or solar disinfection, mainly conducted at home. As
evidence suggests effectiveness improves with adherence, studies assessing
programmatic approaches to optimising coverage and {tamm utilization of
these interventions among vulnerable populations could also help strategies
to improve health outcomes.

Glutamate is neurotransmitter and it plays roles in many physiological brain
functions including memory. Memory dysfunction can affect our cognitive
function, and peripheral blood glutamate levels have been reported to be al-
tered in many cognitive function disorders, such as Asperger's syndaoihe
schizophrenia. Research demonstrate the significant relationships among
plasma transaminases (AST and ALT), plasma glutamate levels, and memon
functions inhomo sapiensConsidering that research findings, scientists hy-
pothesize that plasma transaminase elevation in obesity induced fatty liver
patients evokes memory function disorders and leads to food dependency,
which results in further obesity.

Probiotics are considering as beneficial microorganism. In the review article
authors mention Challenges and Opportunities of Probiotic Microencapsula-
tion Technology. Microencapsulations enhance the shelf life and potency of
probiotics. However, there are many challenges to overcome with respect to
the microencapsulation process and the conditions prevailing in the gut. This
review focuses mainly on the methodological approach of probiotic encapsu-

Disclaimer:¢ KS Wv dzSadQ al 3IrTAyS A& O2YLAESR |yR
Utmost care is taken not to discriminate on the basis of cast, creed, color. The articles pub-
lished are authors personal views and neither ARIBAS nor any editorial members bears the
responsibility. No article/Photograph/logo/design in part or whole, should be republished
without prior permission.
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Selective growth inhibition by glycogen syn-Interventions to improve water quality for pre-
thase kinase3 inhibitors in tumorigenic HelLa venting diarrhea

hybrid cells Diarrhoea is a major cause of death and

One of the most important considerationsdisease, especially among young children in-low
in cancer chemotherapy is selective killing ahcome countries. In these settings, many infec-
cancer cells without significant toxicity to normatious agents associated with diarrhoea are
cells. Cancer cells are well known to have accalpread through water contaminated with faeces.
erated metabolism, higher glucose requirementén remote and lowincome settings, source
and increased glucose uptake. Glucose transpdsased water quality improvement includes pro-
is a ratelimiting step for glucose metabolismviding protected groundwater (springs, wells,
and is mediated by glucose transporters (GLUTad bore holes), or harvested rainwater as an
in mammalian cells. GLUT3 expression affeatternative to surface sources (rivers and lakes).
sensitivity in cancer cells. Increased glucose upointof-use water quality improvement inter-
take is fundamental to many solid tumors andrentions include boiling, chlorination, floccula-
well associated with increases in glycolysis artn, filtration, or solar disinfection, mainly con-
the overexpression of glucose transporterslucted at home.

(GLUTs) such as GLUT1 and GLUTS. Diarrhoea is a major cause of death and

Adrianjyc?n_ (ADR), camptothecin (CPT), ETQﬂDsease, especially among young children in-low
GSK3 inhibitor IX and kenpaullone are some Nt come countries where the most common

hibitorg that used fo'r the inhibition of GS‘K causes are faecally contaminated water and
GSK3 is enzyme which regulates the activity of or poor hygiene practices.

GLUTs in tumerogenic Hela hybrid cells and \opote and lowincome settings, source
change in the enzyme may leads to cell apoRs seq water quality improvement may include
tosis. Beca‘_J?e of this ngture enzyme can oviding protected groundwater (springs,
used as specific target to kill tumerogenic cells. wells, andbore holes) or harvestedrainwater
Chemical screening with a pair of HeLa cell hgsanalternative tosurface sources
brids identified GSR inhibitors as useful for the (riversandlakes). Alternatively water may be
selective killing of GLUTXpressing tumor cells. treatedatthe pointof-dza S Ay LIJS2 L) S ¢
Researchers also identified several commercialboiling, chlorination, flocculation, filtration, or
available GSR inhibitors with selective killing solar disinfection. These pohaf-use interven-
activity, demonstrating a novel role for GSKn tions have the potential to overcome both con-
the control of GLUT3 expression in tumor cetaminated sources and recontamination of safe
growth. water in the home.

These types of inhibitors can be used as medi- Interventions that address the microbial
cine of cancer and some of them are also ooontamination of water at the poirbf-use may
clinical trials. So from that we can concludde important interim measures to improve
treating glucose metabolism can be help adrinking water quality untii homes can be
therapy for tumor and cancers. reached with safe, reliable, pipad water con-
By nections. The average estimates of effect for
_ each individual poinbf-use intervention gener-
Shivam patel )y show important effects. Comparisons be-
IGBT IV tween these estimates do not provide evidence
of superiority of one intervention over another,
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as such comparisons are confounded by thicts on memory functions. One of the process
study setting, design, and population.by which glutamate affects memory function is
Further studies assessing the effects of hous#&irough glutamatergic induction of long term
hold connections and chlorination at the point ofpotentiation (LTP) of synaptic strength thorough
delivery will help improve our knowledge baseactivation of calcium/calmodulidependent pro-
As evidence suggests effectiveness improvésin kinase Il. Research demonstrate the signifi-
with adherence, studies assessing programmateant relationships among plasma transaminases
approaches to optimising coverage and lengAST and ALT), plasma glutamate levels, and
term utilization of these interventions amongmemory functions irhomo sapiensConsidering
vulnerable populations could also help strategiethat research findings, scientists hypothesize
to improve health outcomes. that plasma transaminase elevation in obesityin-
Contributed By o.Iuced. fatty liver patients evokes memory func-
tion disorders and leads to food dependency,
Malika Jha \which results in further obesity (vicious
IGBT V liver-brain cycle). Violation of this vicious cycle
should ameliorate metabolic syndrome progres-
sion.

Impact of plasma transaminase levels on the Contributed By
peripheral blood glutamate levels and memory

_ _ Shivam Patel,
functions in humans

: . IGBT V

Peripheral blood levels of aspartate ami-
notransferase (AST) and alanine transaminase
(ALT) have beewonsidersimply as liver injury
biomarkers. Specifically, AST and ALT catalyze
transamination from aspartate or alanine to glu-
tamate and are significant positive regulators of
tissue glutamate levels. Transaminases in human
blood have efficient enzymatic transamination
activity. Glutamate plays roles in many physio-
logical brain functions including memory. Gluta-
mate is a main excitatory neurotransmitter of
the central nervous system. Memory dysfunction
can affect our cognitive function, and peripheral
blood glutamate levels have been reported to be
altered in many cognitive function disorders,
such as Asperger's syndroraed schizophrenia.
The glutamate concentration in the blood he-
lief to have effects on brain function despite the
existence of the blood brain barrier. Peripheral
blood glutamate levels positively correlate with
the concentration of glutamate in cerebrospinal
fluid. There have been such a reports that have
demonstrated that glutamate
and glutamatergic receptor have significant ef-
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Challenges and Opportunities of Probiotic Microencapsulation Technology
Shilpa Gupte

Ashok and Rita Patel Institute of Integrated Study and Research in Biotechnology and Allied Scienc
New V.V. Nagar

Abstract:

The administration of probiotic microbes for health benefit has rapidly expanded in recent years,
with a global market worth $32.6 billion predicted by 2014. In order to confer health benefits, probi-
otic strains shouldemainin live form during the shelf life until consumption and maintain high vi-
ability throughout the gastrointestinal tract of humans. Therefore, an approach currently receiving
considerable interest is to provide the probiotic live cells with a physical barrier against adverse envi
ronmental conditions. Probiotic encapsulation technology has the potential to protect microorgan-
isms and to deliver them into the gut. However, there are many challenges to overcome with respec
to the microencapsulation process and the conditions prevailing in the gut. This review focuse:
mainly on the methodological approach of probiotic encapsulation including biomaterials selection
and choice of appropriate technology.

Keywords: Probiotics, Encapsulation, Immobilization, Biomaterials

Introduction: toxic, non pathogenic, non hypersensitive, stable
Food and Agriculture Association of the Uniteghd should show health benefit. Moreover, they
Nations (FAO) and World Health Organizatishould be compatible with product format to
(WHO) describes probiotic are a group of live mnaintain desired sensory properties and are la-
croorganisms that, when administered in addéelled in a truthful and informative manner to
guate amounts, confer a health benefit on théhe consumer. Apart from high survival rates,
host".The history of probiotics begins with thehe probiotic cultures should also not have a det-
history of man by consuming fermented food, butmental effect on sensory characteristics, for
in 1908 a Russian researcher Ellie Metchnikakample, provide unpleasant flavours or tex-
first proposed the beneficial effects of probiotitures. However, the oral administration of most
microorganisms on human health. Probiotics the probiotics results in the lack of ability to
commonly are isolated from human and animalrvive in a high proportion of the harsh condi-
intestinal tracts. It is essential that probioticons of acidity and bile concentration commonly
Ydzad 6S O2yaARSNBR I dencauntérgddnNte Glftract oNdBraad. Therefbr§ R
al¥S¢ o6Dw! {0 2NAI YAAaYan appodch Whiy duyentlgizeivirtg OdDSdER A
to the US Food and Drug Administratidractoba- able interest is Immobilization/Encapsulation of
cillusand Bifidobacterium sppare widely studied probiotics to solve the problems associated with
probiotic bacteria and prominent members of thetorage and long term preservation of probiotics
intestinal flor& ° Survival of probiotics is baseth food products.

on their viability through acid tolerance, bile tol1.1 Need of microencapsulation

erance, gastric condition, intestinal conditio i : .
n all cases, probiotic bacteria should remain
Apart from these preliminary characteristics, cer-
alive from the time they are consumed until

tain other criteria also set for mlcroorganls t

58 dzASR A Gt NPoA2ixOM ewgettlergﬁﬁﬂg the mtestml;z %nowd@%lfxobh -
Btic iving cells W|th a physmal &rrier' has been °

* Corresponding Author: shilpagupte@aribas.edu.in
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proposed as an efficient technology to improveameters such as viability maintenance after en-
viability and preserve metabolic activity in thecountering detrimental environmental condi-
gastrointestinal tract and to ensure viability tions, cell release/recovery ability, and harden-
during longterm storagé. Viability is defined as ing time. Different factors affecting the microen-
the number of trapped (encapsulated) probioticcapsulation are discussed below.

cells (cfu g) that remain viable in their site of

action to produce a beneficial health effect tol.3.1 Effect of Various Biomaterials on Viability
the hosf’. Encapsulation has been successfullyf Probiotics

used to improve cell viability during storage oA wide variety of biomaterials have been used by
several LAB includindg.actobacillus paracaseiresearchers in order to check their effects on the
NFBC 338 by spralyyind, Lactobacillus casei process of microencapsulation as well as on the
NCD@98 by emulsificatiohand L. caseby ex- viability of probiotics.

trusion™.

1.3.2 Capsule Characteristics with Respect to

1.2 Immobilization and Encapsulation , ,
éhe Surrounding Environment

The terms immobilization and encapsulation ar locti ‘ | a1 with h
used interchangeably in most reported litera->€l€ction of capsular material with respect to the

ture. The encapsulation is the process of forminﬁurg?ur_‘d'ng”env'mm;)em IS verﬁ l_mpr?rtant. I'll'he
a continuous coating around an inner matrix thgProoiotic cells are to be targeted in the small in-

Is wholly contained within the capsule wall as éehSt'nle’ and EGIECUOE _Of capsule ] materlal(s)
core of encapsulated material, while immobilizaSould be such that their decomposition occurs

tion refers to the trapping of material within or t€" subjecting them to the small intestine pH
throughout a matrix. In both cases, the bidirec?! Pancreatic enzymes. If the beads are to be re-
tional diffusion of molecules, such as the influf@ined in the large intestine, it is preferable to be
of oxygen, nutrients, and growth factors essent_olerant against the pancreas and small intestine

tial for cell metabolism and the outward diffu-con_d't'ons' However, this IS _not _always eaS|_Iy
sion of waste products should be permitted. achievable due to the restrictions in the chemi-

In other words, encapsulation is defined as gal characteristics of encapsulation materials.
process that entraps a substance into anothe@enerally, all the capsules must be resistant to

substance, producing particles in the nanometei’® acidic conditions of gastric juices and some-
(nanoencapsulation), micrometer iMes it is necessary to use special types of hy-

(microencapsulation) or millimeter scatd2 The drophobic components to make the beads toler-

encapsulated substance is usually called cofft against moisture.
material, active agent, filler agent, internal )  th |
phase, or payload phase. A substance used %03'3 Coating of the Capsule

encapsulate is called as coating membrane, she'ﬁff'c'ent coating of capsule improves its physico-

carrier or wall material, external phase or matrix?hem'cal property. For example, shell coating on

The carrier material used in food products of€ @ginate capsules makes them resistant to

processes should be of food grade and must t}Qe chelating agents (_)f calcium ions and also in-
able to form a barrier between the active agenf'€ases their mechanical strength.

and its surroundings _ _
1.3.4 Concentration of Capsule material and

1.3 Factors Affecting Microencapsulation proc-gead Diameter

€ss _ o ~ Concentration of capsule preparing material and
The effectiveness of probiotic encapsulationjng| bead diameter are factors which affect en-

process can be evaluated using different pgsapsylation efficiency. As bead diameter in-

8 Quest |[March- 2016 | Vol. 4 No. 2



creases, it causes inappropriate mouth feel andlL.4.1 Use of Alginate System for Encapsulation
flavor. Furthermore, increasing capsule diameterof Probiotics

decreases digestibility by pancreatic enzyme. Alginate is a naturally derived polysaccharide
extracted from various species of algae and is
composed of two monosaccharide unitg:L-
Fuluronic acid (G) and-D-mannuronic acid (M)
inked fromi (1c4) glycosidic borid. High tem-
perature (60°C to 80°C) is needed to dissolve
alginate in water and usually concentration
range of 0.§4%. Alginate gels are insoluble in
acidic medi&",

1.3.5 Modification of Capsule Materials
Chemical modification of capsular material im-
proves encapsulation effectiveness. Structura
modification of the capsule materials is by direct
structural changes and/or by addition of special
additives.

1.3.6 Initial Concentration of Microbial Cells

As concentration of microbial cells in the encap-y 4 5 |jse ofhitosan for Encapsulation of Pro-
sulation solution increases, the number of eN-piotics

trapped cells in each bead (cell load) increasegiinsan is a linear polysaccharide with nega-
and, as a result, quantitative efficiency of encapyye charge arising from its amine groups ob-

sulation increases. If cell load exceeds the limit, .4 by deacetylation of chitin. It can be iso-
softening of capsule structure occurs. lated from crustacean shells, insect cuticles, and
the membranes of fungi. It is a copolymer of

1.3.7 Conditions of Processing Factors two monomer residues anhyded-acetytD-
Microencapsulation processes such as freez%lucosamine and anhydrosglucosamine. It is
drying, spray drying, micemnization, and stor- g, e at pH < 6 and forms gel structure by
age conditions are employed in order to avoidj,qtropic gelation. Chitosan can further polym-
injuries to the beads and contained cells. erize by means of crodmking formation in the

. _ _ , presence of anions and poly anidnst is used
1.4 Biomaterials used for Microencapsulation of ¢, coating of gelatin capsules, because its effi-

Probiotics - - - C e -
< A . LA . ciency for the increasing viability of probiotic
- AZ2YFUSNRALT Ad RSTAYSRgshot Latistatory: it'isl#rﬂ@}/%ftten useli &S

or not, which is in contact with a living structure coat/shell but nat as_capsule
YR A& AYUSYRSR (2 FOU @gAUK o0A2t23A0Ff aeéads
Includes natural and synthetic polymers whichy 4 3 \yse of Starch for Encapsulation of Probi-
are directly in contact with living cell so they otics

should b_e biocompqtiple gnd _biodegradable. EnStarch consists of-Blucose unit bind together
capsulathn of probiotics in biodegradable poly-With glycosidic bonds. Higamylose corn starch
mer matrix has a number of advan_tages. CryOcan be applied for enhancing functions of cap-
and osmoprotection agents can be mcorporatedsule or shell/coat formation. Lyophilized corn

into the_ matrix which enhances _the survival Ofstarch has been reported to be used as capsule
cell during storage and processing. It Nelps if, ing material; however, it decomposes after
the delayed release of cell by maintaining they iy, sybjected to pancreatic enzynsvhile

dissolution properties of the coating layer. Apart oqistant starch is not degraded by the pancre-

from thesg _propertles carrier materials shoulpl atic amylase and it can be used by the probiotic
have sufficient mechanical strength, NONtOXICp 4 ~teria in the intestine

nature, easy availability and high loading capac-
ity especially for its utilization in reactors and in
industry.

Quest | March- 2016 | Vol. 4 No. 2 9
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1.4.4 Use of Xanthaiellan Gum for Encapsu- ity to adhere to and survive on different kinds of
lation of Probiotics surfaces, and thus cells may grow within natural
Gellan gum is an anionic polysaccharide derivesfructures. The selection of the encapsulation
from Sphingomonas elodeahich is constituted method depends on the required particle average
of a repeating unit of four monomers, glucosesize, the physical and chemical properties of the
glucuronic acid, glucose, and rhamnose. Xanarrier material, the applications of the encapsu-
than is also an exopolysaccharide available frorated material, the required release mechanism
Xanthomonas campestrand a effective ratio and overall cost. These parameters need to be
of xanthangellan gum is 1:0.75 which is resisstudied for each specific organism and procéss
tant to acidic conditions. 20,

1.5.1 Extrusion technique
1.4.5 Use of' -Carrageenan for EncapsulationExtrusion is the oldest and the most common ap-
of Probiotics proach to make capsules with hydrocolloids (e.g.,
Carrageenan is polymer having linear structuralginate and starch) and might be achieved by
consisting of Eygalactose units alternatively simply dropping an aqueous solution of probiotics
linked byh-(1¢3) andi (1¢4) bonds. Types of into a gelling bath. The size and shape of the
Carrageenan are kapp8)( iota (), and lambda beads usually range¢8 mm and depend on the
(Y. Carrageenan gelatin is induced by termdiameter of the needle and the distance of free
perature changes. A rise in temperature (60fall. It offers a small range size (smaller than
80°C) is required to dissolve it, and gelation o@mulsion), but it does not provide particles under
curs by cooling to room temperature, and therB00 >m. Extrusion is more popular than emul-
microparticles are stabilized by adding potassion technology due to its simplicity, easy han-
sium ion. It is commonly used as a food adddling, low cost at least at small scale, and gentle
tive. The encapsulation of probiotic cell fa formulation conditions, which ensure mainte-
carrageenan beads keeps the bacteria in a utance of high cell viability (§05%). The technol-
able state, but the produced gels are brittle anadbgy does not use harmful solvents and can be
do not withstand stressé& done under both aerobic and anaerobic condi-

tions. Application of jet cutter technology allows
1.4.6 Use of Gelatin for Encapsulation of Probitoday largescale production of the micrbeads.
otics The survival of the probiotic microorganisrhs
Gelatin is a proteiibased coating material usedacidophilus547,B. bifidumATCC 1994, and ca-
for encapsulation of probiotics. Because of itsei0O1 microencapsulated in chitosaioated algi-
amphoteric nature, it is an excellent candidatenate pearls was evaluated in yogurt made with
to incorporate with anionigeklorming polysac- UHT milk and stored at 4°C for 4 weeks. Sodium
charides. It is frequently used in food and phamlginate (20gt) and chitosan (4g1) were used to
maceutical industri€S. It is a protein derived prepare the pearls. The results showed that the
by partial hydrolysis of collagen of animal originsurvival of the encapsulated probiotic bacteria
It has versatile functional properties, and formavas greater vs. free cells in approximately one log
a solution of high viscosity in water which set t@ycle”.
a gel on cooling.

1.5.2 Emulsion technique
1.5 Immobilization and Encapsulation Tech-An emulsion is the dispersion of two immiscible
nologies liquids in the presence of a stabilizing compound
Immobilization techniques often mimic nature,or emulsifier. When the core phase is in an aque-
as naturally many microorganisms own the abibus phase termed a waten-oil emulsion (w/0)
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while a hydrophobic core phase is termed an oficale, the developed technologies for producing
in-water emulsion (o/w). Entrapment of cells ofjel beads still present serious difficulties for large
lactic bacterial(actobacillus delbrueclgsp.bul- -scale production of food grade microencapsu-
garicug in the droplets of reconstituted sesamdéated microorganisms. Another major challenge is
oil body emulsions increased approximately® 1@ improve the viability of probiotics during the

times their survival rate compared to free cellmanufacturing processes, particularly heat proc-

when subjected to simulated Gl tract condessin

tions”2. The particle size formed by this method

is smaller (25 um2 pum) than the size producedReferences

by the extrusion method (2 to 5 mm). The neeh
for vegetable oil in the formulation may increase
operation costs when compared with the extru-
sion method.

2.
1.5.3 Lyophilization or Freeze drying method
Lyophilization is done by freezing the probiotic
together with the carrier material (typically be3.
tween -30 and-20°C), followed by vacuum subli-
mation of water at absolute pressure between
0.05 to 0.1 mBar and temperature betweebO
to -30°C. Once lyophilized, cryoprotectants are
added to preserve and stabilize the probiotic ac-
tivity during storage. The most common cryo
protectants are lactose, trehalose, sorbitol, sé-
crose, milk protein and skim mffk Encapsulated
probiotics by lyophilization have better storage
stability, especially at low temperatures and in-
ert atmosphere (nitrogen or vacuum)Unfortu-
nately, lyophilization is 4 to 7 times more expeﬁ':'a
sive than spray dryirfg

1.6 Conclusion & Future perspective 6.
In the present article principle, methods, and
materials used in the encapsulation process of

probiotic cells are discussed. The delivery of vi-

able microencapsulated probiotic bacteria will-
have tremendous demand in the field of nu-
etraceuticals in near futurelt gives structure

and innovative system to the core material for
the probiotic food product and also enhances
the productivity and efficiency. It protects bioS-
logical cells against surrounding environment
which destruct the core.However, microencap-

sulation method is promising on a laboratory
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Human Milk: A source of Microflora
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Abstract: Breast milk is a vital source of nutrient as well as bacteria. Bacteria that are present in milk aid tc
initiation and development of infant gut microflora. These bacteria play an important role in reduction of in-
cidences and severity of infection to the child due to their probiotic properBesast milk protects the new-

born against infectious diseases, as it consist of breast milk components like different antimicrobial com
pounds, immunoglobulin, immune component cells and bacteriocin secreted by probioic bacteria which al
together stimulate the growth of the beneficial bacteria in neonate gut. In the present review effort will be
made to understand a development of milk microflora and also the microbial diversity in breast. Information

Human milk Pediatrics (AAP, 2012) it also trimmed down pos-
The human microbiome project was taken up Isbility of diseases like InflammatoBowel Dis-
National Institutes of Health in the year 1991 witbase (IBD), obesity or diabetes(AAP, 2012).

a goal to conduct survey of microbes present As the neonate are born with immature
within the body and those resting on human bodynmune system theyare more prone to get in-
and the potential impact these communities mafgected. In such situation breast feeding can help
have on health. However, one of the key systeim building up the immune system of infant as it
ignored, was the human milk. Human milk is aontainsfatty acids! -lactalbumin, sIgA, oligosac-
intricate biological fluid which fulfills nutritionalcharides, lactoferrin, lysozyme, antioxidants and
supplies of new born baby, helps in the developytokines molecules bearing immunoprotective
ment of infant immune system and provide deaole. Human milk proteome consist of 976 pro-
fense against pathogens Bioactive moleculesteins out of which plentiful possess immuno-
like polyamines, oligosaccharides, fatty acids, l@@nic property. In addition to immune mole-
toferrin, lysozyme, immunoglobulin, immunecules, breast milk also consists of blood derived
competent cells and antimicrobial peptides prdeukocytes which gets transported to the milk via
sent in colostrums and milare the main con- paracellular pathway. Often, cellular and bio-
stituent involved in providing defense. Recemhemical milk components work synergistically
studies articulate the presence of not only thkaving direct or indirect effect (e.g. modifying
environmental bacteria but also the symbiotithe microenvironment of the infant gut) on in-
and probiotic bacteria in the milk which are trangant immunity. Human milk bacteria play several
mitted through milk to the infant and hence conroles in the infant gut, they reduce incidence and
tribute in constructing gut microflora ofinfantseverity of infections, involve in production of
2 Daily consumption of breast milk by an infant @ntimicrobial compounds or improve intestinal
800 ml/day, this in fact contributes to transporbarrier function by enhancing mucine production
1x10 to 1x10 bacteria each day leading to theiand reducing intestinal permeability. Studies
colonization in gut and finally built up gut micrdhave shown accumulation lb&ctobacillusstrain
flora 2.Human milk protect against gastrointestfrom human milk to the gut of infant which leads
nal infections, respiratory infectionsand allergic to 46%, 27%, and 30% reductions in the inci-
diseases.According to the American Academyd&nce rates of gastrointestinal infections, upper

respiratory tract infections and total number of
* Corresponding Author: anjukunjadia@aribas.edu.in
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Figure 1: Origin of microflora in human breast nmilk

infections, respe_ctiveﬁy These microorganismsdecreasing frequency of infection in new born
also contribute in digestion by breaking dowrbaby because of their probiotic properties
sugars and proteins; participate in the right matu¢figure 2). Probiotics have potential to produce

ration of the infant immune system. antimicrobial substance like bacteriocin, acetic
N _ _ _ acid, lactic acid, hydrogen peroxide and diace-
Origin of microflora in the human milk tyl, each work in its particular manner to wipe

There exists an ordered mechanism which leadsyt the unwanted bacteria and generates the
to establishment of human milk microbiomeantagonist effect towards the pathogenic bacte-
(figurel). During pregnancy it is observed thatia. Bacteriocins are important antimicrobial
physiological and hormonal changes leads to ipeptide. They causes increased secretion of mu-
creased permeability of gut as a consequence efis thereby demolish intestinal pathogets?,
which microbes get drift towards mammaryon the other had acetic acids and lactic acids
gland. reduces the intestinal pH and makes the envi-
ronment advisable for the survival of patho-

Reports says that dendritic cells and macrophag%%nsgs_ Probiotics can eradicate pathogens via

plays key role in the transfer of microbes to the,,hetitive exclusion and/or blocking the at-
mammary gland’. Also the retrograde flux be- i;chment of them to the intestinal epijthelium

GgSSy dGKS Y20iKSNDRA éié\al}éWlﬁé‘gohlrgeﬁné%rthe\/dﬁ/cogbﬁﬁugéte\/ﬁ

oral :mcrobes ftohsohme exter_1|tk co.ntrlbgtzi)ér} theyeceptors 8. Moreover, a competition for es-
development of the human milk microbio " sential nutrient occur between probiotics and

] ] ] pathogens, which is on the bases of nutrient ab-
Mechanisms of Heath Promoting BactertaPro- sorptions, the innate metabolic ability, growth

biotic qgamst Paf[hogenlc Infect|on_ rate and the secretion of inhibitofs.
The milk microbiota plays a considerable role in
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Figure 2: mechanisms of probiotic bacteria
Microbial profileof human milk. In 2011, Hunt et al. used new approach i.e. 454

Untilllast decades, microbiological studies, fopyrosequencing in which specific primer target-
cused on human milk, were restricted to identifiing the VV2 hypervariable regionof 16S rRNA-
cation of potential pathogenic bacteria in storedgene were used. They characterized the micro-
milk or milk retrieved from infected breast milkbial diversity and temporal stability of bacterial
however microbes present in healthy motherin 16 healthy milk samplescollected 3 times
breast milk remained unexplored. ldentificationover a 4wk period?. Data analysis at the genus
of microbes present in the human milk using culevel demonstrated high species richness and
ture base and culture independent methods wasliversity of bacteria, while only 9 genera were
for the first time reported in the year 2003 wherefound frequent in all the samples. A total of
8 healthy lactating Spanish mothers along with2% of all operational taxonomic units were al-
their infants were selected to study prevalenceof 2 OF G SR G2 aO2NX¢ ol Of
lactic acid bacteri&l. They reported presence of cluded Pseudomonas, Staphylococcus, Serratia,
Enterococcus faeciuand Lactobacillus gass@n Corynebacterium,Ralstonia, Streptococcus,
KSFfidKe OoNBIFad YAf {1z $pNiyeniohaZ BradilSzobaytHropisnib@ca Y
and feces. However lactic acid bacteria thHadp- terium. Limitation of culture dependent method
pened to be present in the milk where dissimilarsthat we cannot know the precise number of
to those present on the skin of the breast. As abacteria but only comparative abundances of
outcome, it can be concluded that human milk isnicrobial taxacan be forecasted. This was a first
a vital source of lactic acid bacteria which argype of report which exposed characterization
transferred to the neonates at the time of breastof microbial community present in human milk
feeding and that these microbes are not result ofising nexigeneration sequencing techniques.
skin contamination®.Their study also revealed Similar type of study was also performed on 18
that the possible amount of lactic acid bacteridinnish women by CabrefRubio et al. who
and other health promotingbacteriareduces thestudied the human milk microbial at three dif-
risk of lactation mastitis to great exteft ferent time point i.e. colostrum and 1 &6 month
postpartum¥?. For ecological study at the family
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and genus levels, they used 4pgrosequencing (pyrosequencing vs. lllumina), and environ-
and quantitative PCR using 16S rRNA gene primaental differences (e.g., diet, geographical re-
which can amplify V1 to V3 region of the 16ion).
rRNA gene.Data analysis articulate high abun-
dance of lactic acid bacteria,(mainly in colostrunip 2014, KhodayaPardo et al.also studied the
beside this higherabundance @&taphylococcus, bacterial community present in 32 Spanish
Veillonella, Streptococcus, Prevotahaleptotri- breastfeeding women. They identifieBntero-
chiavas also observed in the milk sampfes coccus, Lactobacillusnd Streptococcus sp@s

the dominant bacterial speciésLater, Tu_sar et
Extensive characterization of the humarilk mi- al. also foundifidobacterium Lactobacillus, En-
crobiota was done by Jost et al. using both cukrococcuand Staphylococcuspecies from 47
ture-dependentand culturéendependent tech- Slovenian lactating mothét Gonzalez et al.
nigues.They used primer specified forc¥® re- found presence ofStaphylococcus, Streptococ-
gion of 16S rDNA.The study was carried on miks and Lactobacillusgenera from milk col-
collected from 7 healthy breast of Swiss womerected from Mozambique mothé?. Albesharat
each samples was collected during the firstt al.,, used an wefllesigned combination of
month of delivery. Phyla which were foundto preeulture-dependent and culturendependent
dominant weréBacteroide- method for identification of lactic acid bacteria
tes,Actinobacteria,Proteobacteria and Fir- presentin Syrian lactating mother itk
micutesalong withgene$?seudomonas, Staphylo-
coccus, Ralstonia, Streptococcus, Bactdn conclusion there is strongevidence that hu-
oides,Blautia,and BifidobacteriumHowever Lac- man milk consists of a diverse and feasi-
tobacillusand Enterococcugenera were present blemicrobial community, although it is secreted
in 15% and 9.5% of thespecies richness in healthy healthy lactating mother without any signs
human milk samples, respectively. and symptom of mastitis or other mammary

gland disease. Somehow, variations of microbial
In 2013, Ward et al. used illumina plat form tgrofiling in studies wereresulted due to behav-
study 10 milk sample collected from 10 differentoral,environmental or genetic differences or as
lactating women between 9 to 30 days after dea consequence of methodological varia-
livery?. Microbes present in milk were identifiedtion.Occurrence of bacteria is not limited to hu-
at the phylum and genus levels. In addition, minans only, thereare studies which sustain pres-
crobial community present in the milk was comence of bacterial populations in milk of ovine,
pare with microbes present in themother andbovine, and caprine taxa. As such, the era has
neonate fecal samples atthe phylum level. Aboveome to move away from the past belief that
360 bacterial genera were identified, in additiobreast milk is sterile tothe current study that it
it was also observed that breast milk is less ds comprises of rich microbial community. This
verse compared to diversity of bacteria in infantsacknowledgment is the primaryobligatory step
feces. Mainly the variation among the findings ah allowing thatbreast milk should be consid-
colleagues, Huntand Ward was observed whiatred as a probiotic food.
may be due to variation in samplingmethods
(e.g., sanitized vs. uncleanbreast), DNA extractifi¢ferences
techniques (e.g., using bead beating or chemichi Morrow, A. L. & Rangel, J. M. $®minars in
base rupture of bacterial cell membranes), next Pediatric infectious diseases. 221-228
generation sequencing platforms (Elsevier)

2. Newburg, D. S. Innate immunity and human
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