CARBOHYDRATES — PART ||
DIeTARY FIBRE

/ Dietary fibre is defined as that portion of food derived from plant cells,.which is rg.s:tstant
“to hydrolysis/digestion by the elementary enzyme system in human beings. [t consists (‘)f
hemicelluloses, cellulose, lignins, oligosaccharides, pectins, gums and waxes. Some bacteria
in the large intestine can degrade some components of fibre releasing products, that can be
absorbed into the body and used as energy source.

(Crude fibre is defined as the residue remaining after the treatment with hot sulphuric acid,
alkali and alcohol. The major component of crude fibre is a polysaccharide called cellulose.
Crude fibre is a component of dietary fibre. Several other carbohydrate and related compounds
called pectins, hemicellulose and lignins are found in plant foods and are also resistant to
digestion. These together with cellulose are collectively known as dietary fibre.

‘> Insoluble fibres are indigestible and insoluble in water{/Soluble fibres are indigestible but
soluble in water. Total fibre is the sum of insoluble and soluble flbre(F unctional fibre is isolated,
éxtracted or synthetic fibre that has proven health beneﬁ@ Resistant starch n functions as

dietary fibre. Legumes are the primary source of res1stant starch with as much as 35 per cent
of legume starch escaping digestion.

IPONENTS OF DIETARY FIBRE

y dietary fibre is a polysaccharide whose basic units are
mannose, xylose, arabinose and their derivatives
material composed of phenolic derivatives:

1.1 gives details about fibre, its occurrence,

neutral sugars such as
or galacturonic acid. Lignin is a

chemical nature and sources.
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Chomlcai Natun und Sources
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WHSlS. whiest Nk bran, roof |

vegetables, legumes, peas, outer |
covering of seeds, apples

Bran, whole grains

1e plant cell wall and contributes to
the structural rigidity of plants. Itis thought
to be sponsible for the resistance of cell

Mature root vegetables such as
carrot, fruits with edible seeds,
strawberries.

On hydrolysm pectin
’alacturonlc acld and small

glucuronic. aclda.as well as
M.- : blmsg etc. Gums are

Apples, guavas, citrus fruits,
carrots, strawberries.

Gum a{‘aj,'lic,L oatmeal, bam
legumes.
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ain the |

[/?:olon Cancer

ée\'el‘al mechanisms have been proposed to expl
rotective action of dietary fibre against colon cancer.
/(“1’-119 fibre dilutes bile acids or binds to it thereby

preventing its role in mutation or cell proliferation.
» Fermentation of dietary fibre results in production of
- shortchain fatty acids lowering the intestinal pH. This
inhibits conversion of primary bile acids to second ary
bile acids. The secondary bile acids are believed to
promote mutation in intestine. ol
_ /,, Atlow pH the solubility of free bile acids is reduced, |

diminishing their availability for carcinogenic

a_‘LnM_ %, 2 _ : seeds contains 20 per cent
e Fermentation of dietary fibre results in production of mucilaginous fibre and 50 per

- butyrate which has been shown to be antineoplastic. LenE QL i
_# Dietary fibre exerts its beneficial effect by speeding the passage of faeces through the

Figure 4c: Fenugreek

laxge il_ltestine so that carcinogens are in contact with the intestinal wall for much
- shorter period of time.

i: ! )/Addmonally the bulk and water of the faeces may dilute tﬂe cai‘cinogen to a nontoxic

ry fibre also influences the colonic microbial metabolism, influences fermentation

" inthe colon and the production and distribution of short chain fatty acids in the colon.

ﬁ'mn_@lzﬁes pH, increases the faecal nitrogen and influences mutagens and faecal
~ enzymes in the colon. |

_ Manyhuman studies find that the consumption of Fructo Oligo Saccharides (FOS)

increases beneficial bifidobacteria in the gut, while decreasing concentrations of

tially harmful E. coli, clostridia and bacteroids,). .

ents have both complementary and overlapping mechanism of action, including

1 of c;létoxification enzymes, inhibition of nitrosamine formation, provision of

r formation of antineoplastic agents, dilution and binding of carcinogens in the
t, alteration of hormone metabolism and antioxidant effects. It appears extremely

any one substance is responsible for all the associations seen.

im c@pbx carbohydx.-ates benefit Type 1 and Type Il diabetics,)Such diets
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ecrease serum cholesterol and triglyceride values,
/aid in weight control, and

lower B.P. | | |
Soluble fibres such as pectin, gums, hemicellulose (in fruits) increase intestinal tl'._dn’w-.
time, delay gastric emptying, slow glucose absorption and lower serum cholesterol. 20-30 g (f

soluble fibre should be taken. ' . s
Insoluble fibre such as cellulose and lignin (vegetables, grains) decrease intestinal transi
ion and slow starch hydrolysis. )

time, increase faecal bulk, delay glucose absorptio ydrolysis.)
Diets high in carbohydrate and fibre improve glucose metabolism without increasing

insulin secretion. They lower fasting serum and peripheral insulin concentrations in response
to oral glucose administration in both diabetic and non-diabetic individuals. '
&ﬁgh fibre diets promote weight loss. They increase satiety, delay gastric emptying by
releasing certain gut hormones)Starch, fatty acids and nitrogen from high fibre foods may be
less well absorbed. Also high fibre foods usually take longer time to eat.
Fenugreeek seeds contain high fibre which is useful to diabetics. In addition, it also contains
trigonelline —an alkaloid known to reduce blood sugar level. Fenugreek also lowers the levels
of serum lipids such as cholesterol and trig_lycerid@

The quantity of fenugreek seeds to be taken daily depends upon the severity of diabetes
@e doses vary from 25 g to 50 g.)To begin with 25 g of fenugreek seeds may be taken in
two equal doses of 12.5 g each (approximately two teaspoons) along with lunch and dinner.

The seeds can be taken as such after over night soaking in water or in powder form as a
drink in water or in butter milk, 15 min before the meal. The fenugreek seed powder can be
incorporated in preparations such as chapati, rice, dhal and vegetables. It has been observed
that the requirement of antidiabetic drugs decrease with the use of fenugreek.

* N .
U} Intestinal Diseases Fibre Prevents Constipation

Movement of material through the colon is stimulated in part by the presénce of residue in the
lumen. When chronic insufficient bulk characteristic of a low-fibre diet occurs in the colon,
the colon responds with stronger contractions to propel the smaller mass distally. This chronic
increased force leads to the creation of diverticula, which are herniations of the mucosal layer
through weak regions in the colon mus'culahue&dequate intake of dietaiy fibre may prev;ent
the formulation of diverticula by providing bulk in the colon so that less forceful contractions
are needed to propel it.)- :

:I'l?e f:omposition 1 health of f:t.':lonic' microflora affect the fermentation of carbohydrates.
m treatments may alter colonic ba({teda, reducing fermentation and causing
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TR 88 Consumption of Fibres
C Tvba ~F f T T T -
_Type of fibrg | Physiological mechanism
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SBNORT carrageenan . Reduce the blllr of n8c

. which are ability insoluble
sta used as
bilisers anq emulsifiors f fooq gg:z;o;t;nabsorb and excrete
2. Soluble fibres are digested by
colonic bacteria. The carcinogen
formed can be deposited on the
mucosal cells,

3. Soluble fibre may cross the
intestinal epithelium and carry

- with it carcinogens in solution.
zm:ﬁ( eat::sacl)c:ﬁ;nrsr‘i?c:n, Insoluble fibres, seed coats Phytate found in seed coat of legumes.
magnesium, zinc &t has the ability to bind metal ions like
e calcium, copper, iron and zinc and
make them insoluble.

RECOMMENDED DIETARY ALLOWANCES

Recommended dietary allowance, for dietary fibre has not been prescribed so far not only

for India but also for most of the countries. Food and Nutrition Board, Institute of Medicine,

USA recommended approximately 14 g/1000 kcals. The proportion of soluble to insoluble
fibre should beh:Z‘and the intake is preferred through diet made up of various sources. It
Ts advisable to device 50 per cent each of the daily requirement of dietary fibre equally from
cereal and fruit and vegetable sources for optimum effect. American diabetic association
recommends 25-38 g of dietary fibre per day per person suffering from diabetes. Indian diets
provide 50-100 g/day when the whole grain cereals, pulses and vegetables are consumed
daily. Americans have a fibre intake of about six grams per day.

SOURCES

Studies conducted at National Institute of Nutrition showed that dietary fibre content
increases as the maturity of green leafy vegetables increases. Although the daily consumption
_of green leafy vegetables is only around 100 g per day, it is a good source of soluble dietary
fibre in Indian diets. There is no effect of cooking on dietary fibre content. Majority of
fruits had 30 per cent of dietary fibre as soluble dietary fibre.
Refined-and processed foods contain very low amounts of dietary fibre and sugar, oil,

mitk and meat do not contain any dietary fibreé
Though foods of plant origin in the diet con ibute to most of the dietary fibre requirements,

individually the extent of intake is influenced by a number of factors like the nature of source,
maturity, .moisture content, proportion in the diet and the mode of processing and preparation.

Total dietary fibre content in these sources may vary from 1 to 5 pey cent, .
Some:éf'the natural sources of dietary fibreare listed in Table 4.5( Most fruits and vegetables

in fresh state have fibre, Total Dietary Fibre values in the range 1 to 2.2 per cent or with an
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DIETARY FIBER

SOLUBLEDIETARY FIBERS

l FERMENTAELE l

VISCOUS NON-VISCOUS
- Pectins -Inulin
-Beta-ghucans - Fructo-oligosaccharides
- Gum -Resistant dextrins
-Peyllium - Polydextrose

- Glucomannan

-Resistant starch

l

INSOLUBLE DIETARY FIBERS

POORLY OR NON FERMENTABLE

NON-VISCOUS

-Celluloze, hemicellulose
-Lignin
-Resistant starch

-Reslstant protein




