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Human Milk Oligosaccharides and Prebiotic Oligosaccharides in Infant Formula. Chung, Chang-Ho*.
Department of Food Service Management, Sejong University, Seoul 143-747, Korea - Human milk is frequently
the only food source for a newborn during the initial stage of life after birth. Milk provides not only the nutri-
ents necessary for the infant’s growth, but also ingredients that may enable the infant to thrive. Human milk
oligosaccharides (HMO) are considered to be these beneficial ingredients for the health of infant. It has been
reported that around 5 to 10 g unbound oligosaccharides and around 20 to over 130 different HMO are present
in 1L of human milk. The suggested health mechanisms of HMO’s roles in host defense are 1) blocking bacte-
rial adhesions, 2) binding to a toxin receptor on the extracellular domain, and 3) postbiotic effect resulting
from the increase of probiotics such as Bifidobacteria and Lactobacilli. Among the prebiotic oligosaccharides,
mixtures of long chain fuctooligosaccharides (10%) and galactooligosaccharides (90%) in infant formula are
demonstrated to increase the number of Bifidobacteria and Lactobacilli to the levels seen in human milk fed

infants.
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Table 1. Oligosaccharides and lactose amount in animal milks.

Origin Ollgos(:;;l)landes : L(agc/tlcj © Reference
Caprine milk 0.25-0.30 45 [20]
Bovine milk 0.03-0.06 46 [20]

Ovine milk 0.02-0.04 48 [20]
5-8 68 [20]

Human milk 5-10 Not available [2]
Upto 10 Not available [4]
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Fig. 1. A typical oligosaccharide, monofucosylmonosialyllacto-N-tetraose, found in human milk. Fuc, Fucose; Gal, Galactose;

GleNAc; Glucosamine; NANA; N-acetylneuraminic acid.
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Fig. 2. Mechanisms of HMO role in host defense; Blocking bacterial adhesions. Illustration of a Chinese hamster ovary cell FUT1
transfect, whose expression of H(O) antigen on the cell surface allows attachment by Campylobacter jejuni. The sugars that comprise H-2-
antigen (Fucal, 2GalP1, 4GlcNAc) tether campylobacter to cell surface glycoconjugate (left). Campylobacter binding to these glycoconju-
gates is inhibited by fucosyloligosaccharide H-2 homologues present in human milk (right). Adopted from [30].
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Fig. 3. HMO (OS) inhibition of heat statable enterotoxin of E.
coli (ST). OS binds to the guanylase cyclase extracellular receptor
region, blocking ST binding, thereby preventing activation of gua-
nylate cyclase, preventing the elevation of cGMP. Elevated cGMP
alters chloride channel function, resulting in the movement of ions
and fluid into the intestinal lumen, and secretory diarrhea. Adopted
from [23].

Fig. 4. SEM (Scanning Electron Microscope) image of B.
thetaiotaomicron in the human intestine. Adopted from Gross

[11].
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