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·1 ,
host stimulating the growth and/or activity one a limited number in
colon, and thus improves host health" (Roberfroid,2007).

are certain criteria for classifying a food ingredient as a prebiotic ... 1) resistance
gastric acidity, hydrolysis mammalian enzymes, and gastrointestinal absorption; fermentation
by intestinal microflora;and 3) selective stimulation of the growthand/or activity of those intestinal
bacteria that contribute to health and well ...being(Roberfroid, 2007).

Classification ofprebiotics

Prebiotics can be classified into short-chain, long-chain, and full-spectrum prebiotics .
. oligofructose, saccharide molecule and are

typically fermented more quickly in the right...sideof the colon providing nourishmentto the bacteria in
that area. Long- chain prebiotics,.e.g.inulin,contain 9-64 links per saccharide molecule, and tend to
be fermented more slowly, nourishing bacteria predominantly in colon. Full-spectrum
prebioticsprovide the full range of molecular link-lengths from 2-64 Hn.kspermolecule, and nourish
bacteria throughout the colon, e.g. Oligofructose...Enriched Inulin (OEI).

Table:Prebiotics oligosaccharides studied or in use.

Arabinoxylan

Agarool.igosaccharides (AOS)

Cyclodextrlns

Fructooliogosaccharides (FOS)

?-GalactooUgosaccharides. (GOS)

Raffinose, stachyose

Glucosyl sucrose (GlcS)

The Indian Co·w, Issue-35, Ja.n-March, 2013

Isomaltose (1M)

Lactosucrose

Lactose

Lactulose

Mannanoligosaccharides (MOS)

Oligofructose

Sucrose' thermal oHgosacch.aride
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Isomalturose (IMT)

Xylooligosaccharides (XOS)

Source and recommended dose ofprebiqtics

caramel' (STOC)

Inulin

.Patterson and Burkholder {2003J~

Traditiona:l·dieJary sourcesol pre>bioticsinclude soybean, .inulin·sources (suctJ as jerusalem
, .

artichokel jica,ma, 'a:nd ch.i,coryroot), raw oats, unrefined wheat,u,nrefined barley, and yacon. Some
of theoligosaccharides that naturally occur in milk are believed to .play an important role in the
qavelopmerlt()f ··~···.healtny·hllm.uge systeJilih QeWborns.

Table: Major foods containing pre·biotics

Food

Raw.Chicory Root

Raw Jerusalem Artichoke'

Raw Dandelion Greens

Raw: Garlic

Raw Leek

Raw Onion

Cooked Onion

Raw Asparagus

Raw Wheat bran

WholeWh'eat flour, Cooked

Raw Banana

Prebiotic Fiber Content by Weight

64.6%

31.5%

24.3%

17.5%

11.70/0

8.6%

50/0

5%

5%

4.8%

1%

(Moshfegh et al., 1999)

The recommended dose typically ranges from 4 to 8 grams (an average 6 gram~) for general
digestive health support, to 1'5 grams.

The Indian Cow, Issue-35, Jan-March, 2013 [ill
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Function of prebiotics

There are "friendly" bacteria (likebifidobacteria, lactic acid bacteria etc.) in the intestinal tract
that<preventpathogeni~bacteriaandyeast from growing. They.also help make vitamin-K and keep
immune systl3m functioning properly. Prebiotics.arepreferentially ulilised by these beneficial bacteria
and help in their growth and multiplication. "l'hey thereby assist to maintain a desirable flora that
suppress by means of competitive exclusion the growth of pathogenic microorganisms, such as
E.colLlt results in 'normobiosis' characterised by a composition of the gut 'ecosystem' in which
micro-organisms with potential health benefits predominate in number over potentially harmful ones,
in contrast to '~ysblosls', In Which,:one,. or·atewpotenti·allyharmfuf microorganisms are. dominant,
thus creating a disease-prone situation.Prebiotic$ resultin beneficial effects on the host, especially
in terms of improving digestion (including enhancing mineral absorption) and the effectiveness and
intrinsic strength of the immune· system.

Mechanism of action

The most common prebiotic~ studied are fructa"hs.The general tetm 'FOS' may include all
nondigestible oligosaccharides composed of fructose and gf,ucose units. The B (2-1) linkages present
in fructans have been shown to be resistantto mammalian enzymes. Therefore, fructans reach the
colon and ar('highly digestible substrates for bacteria. Ingestion offructans selectively stimulates the
population of bifidobacteria, usually at th'e expense of clostridia and bacteroides species.
Bifidobacterium species are selectively enhanced because of their Bfructosidase activity, which is

the r1(2-1) glycosidi'c linkages (de Vries and Stouthamer, 1967).

Mannanoligosaccharides (MOS) are another type of oligosaccharide, and the mechanism by
is different from of fructans. Several researchers have studied mannans/MOS

ability agglutinate and interfere intestinal binding and harmful species
as and Salmonella ,

the reS;lst4an(~e

'Vl.V~YV~ for Type-1
available binding

pathogenic microorganisms by acting as
coli and Salmonella species and decr.ease the

MannanoHgosaccharides also have reported to modulate the immune system,
increasing immunoglobulin (Ig)-A concentration in cecal· contents of rats, (Kudoh et aI., 1999) and
increasing neutrophil activity in dogs (O'Carra, 1997). Finally, there is some evidence that mannans
may be a promising natural' protective agent due their antimutagenic and antioxidative activity
(Kri kova at aI., 2001).

Indigenous bacterial populations aid in pathogenic resistance by competing for nutri'ents and
binding sites and producing antimicrobial compounds. Lactate produced from Lactobacillus and

The Indian Cow, Issue-35, Jan-March, 2013 [ill
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Bifidobacterium decreases luminal pH, creating an unfavorable environ.ment for many.

pathogenic strains. Many indigenous microbes also produce bacteriocins i that have a bactericidal

mode of action against other bacterial strains, butn~t against themselves (Tagg et"al., 1976).

Acetate, pro,pionate and butyrate are the main short chain fatty acids (SCFA) end products of

bacterial fermentation of organic rTlatter (OM) in the large intestine. SOFAs are the n,'ain energy

source for colonocytes, in particular, butyrate, which is the preferred energy substrate of colonic

epithelium (Roedig~r, t982) and may account for up to 70% its total energy consumption
_ .1,

through reduction OUIIIU~

not thrive slightly r:U.IUH ..

acids decrease

animal

The ban of antibiotics as growth promoters has been a challenge better

animal health and production, increasing the need to find alternative methods to and

prevent pathogenic bacterial colonization. Thisresulted in use of flew feed additives, such as, prebiotics,

for modulation ,of the gut microbiota towards host-protecting functions. Prebioticsis being used. in

monogastric animals like pig, horse, ,poultry and in calves for better growth, feed intake, feed

conversion efficiency and reduction in occurrence of scours.~Various oHgosaccharides are

promoted as alternatives to antibiotics or as growth promoters for various animals. Two popular

oligosaccharides used in domestic livestock and companion animals are mann,?n~oligosaccharides

(MOS) and fructo-oligosaccharides (FOS).

A number of studies have .beencencluctedfor studying effect of various :pretl-iotics in

growth performance, feed intake, feed conversion efficiency, incidence of fecal scour, mortality and

morbi'dity. Heinrichs etal. (2003) reported noi'rnprovementin average daily gain (ADG) of calves

fed milk replacer containing MOS but did report a more rapid recovery from scouring in calves
. , ,,7,1<;·.~: i\' \ '. '

fed MOS vs. the control. Ghosh et at (2~1f).,~reported'pre~i?tic (MOS) supplementation in the
calf's diet significantly improved growth, feed conversion efficiency and fecal score with reduced

fecal coliform count. There is also significantly 'lower feed cost/kg BWgain was found in the

treatment group.

Russell etal. (1998) observed numerical increase in ADG in weanling pigs fed FOS or

Carbadox. Estrada et al. (2001) reported a numerical increase in body weight ,gain and a significant

The Indian Cow,/ssue-35, Jan-March, 2013 J34 i



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 4
4.

19
2.

95
.1

61
 o

n
 d

at
ed

 9
-O

ct
-2

02
4

improvement of feed efficiency in early weaned pigs fed the symbiotic-combination of FOS for 21

days and two inoculations of B·ifidobacterium longum in the first week. Davis et aL (2002) reported

improvement in ADG and feed e'fficiency in 18- to 42 day old weaned piglets fedtv10Svs. the control.

Conversely, WhiteetaL (2002) reported reductions or no change from the control group in theADG of

piglets fed MOS.

SpringetaL'(2000} reported> reduced concentrations of In broilers fed

MOS vs.controLFairchHd,et al. (2001)reported·MOS improved during particular growthphoses

of turkey poults in .those both challen'ged.andnot challenged with Escherichia coli compared with

control groups.Swansonetal. (2002a-) reported a greater concentration of beneficial bacteria

(bifidobacteria and lactobacilli) and trends for the reduction of problematic bacteria (Clostridium

perfringens)in dogs fed FOS vs. the control.

Mwenya et al. (2004) reported that Galacto-oligosa,ccharide (GOS) supplementation reduced

metha,neemi~sion and resulted in higher energy retention in sheep fed diets containing hay and

concentrates. In another studyMwenyaetal. (2005) reported that supplementation of a mixture of

Yeast culture (YC) andGOS in Holstein cows had a tendency for synergistic effects on Nitrogen

metabolism and in situ degradation.-ofa soluble fraction of oat straw DM andCP of concentrates

compared with supplementation of YCorGOS alone.

Conclusion

The modulation of the gut microbiota with new feed additives, such as probiotics and

prebiotics, for better animal health and production, is a, topical issue in animal production.

Although the knowledge on the effects. of such feed additives has increased, essential information

concerning their impact on the host are, todate,incomplete. For the future, the most important

target,within probiotic and prebiotic research, is a demonstrated health-promoting benefit supported

by kno~ledge on the mechanistic actions. P,otentialcombinations of suitable probioticsand prebiotics

may prove to be the next step to reduce the risk of intestinal diseases and remove specific microbial

disorders which will ultimately resultln better animal health and production. The combination of

probloticsandprebiotics, also referred to as synbiotics,may improve the survival rate of probiotics

dJJr.J!1.g·· their passage thrQu,gh the digestive tract, thus contributing to the ~tabilisationandlor

enhancement of. the probiotic effects.
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