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n'77'n Iniv 127N TIV?

% % % %
0.2 4.5 1.1 6.8 DX 27N
0.7 3.5 3.1 4.9 n1o
0.79 3.5 3.1 4.6 TV
0.9 5.3 9.5 4.6 nwld
0.45 1.2 1.7 6.9 INX
0.7 4.9 3.7 5.1 NN
0.76 15.1 4.9 3.4 n'7'"o
0.51 1.6 2.7 6.1 nolo
2.6 3.9 2.1 5.9 noly
1.6 34.8 13.6 1.8 NN

Table is adapted from course notes by Robert D. Bremel, University of Wisconsin and from Handbook of Milk Composition, by R. G. Jensen, Academic Press, 1995.



Iniv 127N TIVP?
% % %
3.5 1.46 7.7 1 n1un
3.5 1.58 7.8 2 "1Ln
2.9 1.66 8.2 3 N11un

3.71 1.4 14 1 pX1'm'o

3.62 2.58 7.59 2 px"1"n'o

3.62 2.58 7.59 3 PN'1'm'o

4.5 1.1 6.8 DX 17N
3.5 3.1 4.9 N9

Table is adapted from course notes by Robert D. Bremel, University of Wisconsin and from Handbook of Milk Composition, by R. G. Jensen, Academic Press, 1995.
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% % %

1.99 2.94 3.45 N'10 27N

1.04 0.42 6.67 D'TPY 27N

0.8 0.2 10.1 TIIX 27N

4.5 1.1 6.8 DX 17N
3.5 3.1 4.9 N9

S

Table is adapted from course notes by Robert D. Bremel, University of Wisconsin and from Handbook of Milk Composition, by R. G. Jensen, Academic Press, 1995.
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phosphatidylcoline (PC) phosphatidylinositol (PI)
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R,.CO0 - CH 9 R,.CO0-CH Q
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phosphatidylserine (PS)

phosphatidylethanolamine (PE)

Sphingomyelin

[H3C—CH2—CH=CH—CH—OH
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Adult Worldwide Lactose Intolerance
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A map

of diversity
in the human
microbiome

Lactobacillus species
(L. gasseri, L. jensenii,
L. crispatus, L. iners)
are predominant
but mutually
exclusive in

the vagina

Staphylococcus
epidermidis
colonizes
external

body sites

Commensal
microbes

Potential
pathogens

The four most
abundant phyla
(@ Actinobacteria
Bacteroidetes
@ Firmicutes

@ Proteobacteria

Low abundance phyla

@ Chloroflexi O Spirochaetes

@ Cyancbacteria @ Synergistetes
Euryarchaeota Tenericutes
Fusobacteria Thermi

O Lentisphaerae @ Verrucomicrobia

National Institutes
of Health
Human Microbiome Project

N Segata & C. Hutteshowes
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Propionibacterium acne.
lives on the )
skin and

nose of most

people

Many Corynebacterium
species characterize
different body sites:
C. matruchoti
the plaque
C. accolens
the nose
C. croppenstedtii
the skin

Streptococcus dominates
the oral cavity with
S. mitis > 75% in the |/

Several Prevotella species are
present in the gastrointestinal
tract. P. copriis present in

b - 19% of the subjects and
’ ~\ O3 ; A dominates the intestinal
X flora when present

Bacteroides
is the most
abundant
genus in
the gut
of almost
all healthy
=  subjects

Campylobacter includes
opportunistic
pathogens,

but members

live in the

oral cavities

of most

healthy

people in

the cohort

Phylogenetic map
of the microbial

microbiome
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i' ' &~ Cheek
Vagina E. coli is present in the gut of
Bar lengths indicate microbial abu
colored body site of greatest p

%
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f T, ey
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each body site
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T / S S f——— SKin the majority of healthy subjects
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Macro- &
Micronutrients

Human Milk

“Human Mil
Oligosaccharid

Lactose

Macro- &
Micronutrients

DN 27N D"M1DI0IAYTIN

Sialyllacto-N-tetraose

Lactodifucotetraose
3'- and 6'-Sialyllactose
‘3-Fucosyllactose

Lacto-N-(Neo)
tetraose

- Lacto-N-
fucopentaose

Human Milk
Oligosaccharides
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Oligosaccharides

HMO Monosaccharide key

A N-acetylglucosamine

glucose

galactose

\ 4

fucose

GOS FOS

N-acetylneuraminic acid

ocle ode |©

Oligosaccharkdes GOS and FOS differ from HMO. HMO contain lactose at their reducing end. They can be elongated
with n= 0-15 lactosamine units and can be modffied with 1 or more fucose residues in vanous linkages and/or canry N-
acetylnauraminic ack in vanous linkages.

Galackoligosacchandes (GOS) and Fructooligosaccharides (FOS) are palymers of galactose and fructose, respactively.

Fructose is not naturally found in human milkk. A-acetylneuraminic acid and fucose, which are abundant constituents of
HMO and maybe be important for soma HMO functions, are not part of GOS or FOS.
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Schematics of representative structures of HMO, BMO, GOS, and FOS. Linkages between
monosaccharides are also shown and include the following: al-2, al-3, a2-3, a2-6, 1-3,
Bl1-4, B1-6, and B2-1.

!

B1-4

HMO

a2-3

Galactose
GOS Glucose
816 814 GIcNAc
O—+ol-e NeuAc
n
Fucose
<7 Fructose

Angela M. Zivkovic, and Daniela Barile Adv Nutr
2011;2:284-289
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B Oligosaccharides
B Proteins

M Fats

B Lactose

* Anestimate,
Oligosaccharide
content varies over
time and between
individuals.

Oligosaccharides,
less than 0.1%
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Good and Bad Bacterial Flora
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ESCHERICHIA COU LACTORACIL
The vericus sraing help 10 regulate  Several types inhabit the human get. Bereficial varietios peeduce
levels of other bocteria in the gut,  They are involved @ the production vitamins and nutrients, boost
modulate immene responses to of vitamin K2 [essential for blood immunity ond protect
imvoding pathogens, provent clotting) ond help 1o koop ogein! corcinogen
ond bed boderia in check,
Sut some straies can leed 10 illness.

CAMPYLOBACTER ENTEROCOCCUS FAECALIS CLOSTRIDIUM DIFFICILE
C Jojuni ond C cchi ore the sroiny most A common couse of Mot harmbdl following o cowrse of
commanty associcted with humen disease. postaurgiced infections. antibictics when it is oble to peoliferate,
Infecticn vwvally ocours throught the

ingestion of contominated food
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Effect of Prebiotics on Stool pH

[IBreastfed [ Prebiotic [JiControl Formula

Scholtens, J Nutr 2008; 138:1141 analyses at 26 wks of study
Differences in pH: Prebiotic vs Control, p< 0.05
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Stool Microflora After 6 wks Feeding Formula
with/without Oligosaccharides

701
BFormula without Oligosaccharides

60- EFormula with Oligosaccharides
50
401
30
20
10

0-

BIF EC CLOS ENT

Knoll, 2003; microflora by FISH analyses; Oligo supplement was FOS and GOS
BIF =Bifidobacteria, EC=E. coli, CLOS=Clostridium, ENT=Enterobacteria
All differences significant, p < 0.05 [
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GOS/FOS (9:1) Decreased Episodes of
Infection and Fever in Infants

® Control Formula, n=68
®m Prebiotic Formula (GOS:FOS, 9:1),
‘p 0566

Number . *
of -
Episode

s per
Infant

Overal URTI Infections Fever
Infections treated with  eplisodes
antibiotics

High risk atopic disease. Hydrolysate formula with GOS&FOS 8 g/L, Intervention Birth to 6 months;
follow-up to 2 years Arslanoglu S, et al. J Nutr 2008;138:1091-1095




T NINY

;10 212 1Y DT 7w O"YONT? 21'N 2A7NY ANIN2
27N nNipn 17'8n

?20M5NN NX 2DO707 o' AN DN

fppt.com



:N9'wn Nni'yo =
27N - 7221 71" INYNIX [IVNO T

D'T'?9N 7189 =
.NL7NN N72p OYWT YT'NI YIXD NYATAL X [T T
naxn — 2700 7¥ n'"'yTNN D'VADN NXIIN T
{2 Ly Ba ] Lo B
N2l "X 7w A7nn 2'Znn — VoA N'DY =
121 D1IY'V 010" ,NI90 ,RRI-7 nion"nna NITRY — |I'T =

2Y9n2 NIN'SI 7NN NEvnn 7am xnx ,ama nxyr) DYTVRON "oy NniXiaZa ATIAY *
nXIiy? g = (DT MAITAY Q1YL IR 27NN NXYYIN 27X ,NIXNAN TIYA 2,007 X9 ,"nnovn”
N'7'2IMn 2A7NYN 7V NY'Y D'™M'RNN DN20NI DAIYTY ,JT'N N1'ON

.(m1and1 onin 722 + YT "N oy Nifga) e

I"TNNA—-7I89 = |
N'XIVA'T NDINYN — 2702 POIYY NNIOTD |IVYO0 NDA =


https://www.youtube.com/watch?v=1TMSF9-4pEE
https://www.youtube.com/watch?v=1TMSF9-4pEE
https://www.youtube.com/watch?v=1TMSF9-4pEE
https://www.youtube.com/watch?v=1TMSF9-4pEE
https://www.youtube.com/watch?v=UhhYn-q5mmM
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