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Abstract

Background: Highly viscous water-soluble fibers present in plant materials have been shown to reduce serum levels of
blood cholesterol and lipid levels in animals and human beings. The water-insoluble neutral detergent fibers had shown no
significant hypocholesterolemic and hypolipidemic effects.

Objective: Effect of water-soluble gummy fiber, water-insoluble neutral detergent fiber isolated from Syzygium cumini
seeds on biliary and fecal bile acids and sterols in rats fed a high cholesterol diet

Materials andMethods: Effects of cholesterol-supplemented and cholesterol-unsupplemented diets containing 6%, 12%,
and 18% water-soluble gummy fibers and 2.25%, 5%, and 10% water-insoluble detergent fibers were studied in both
normal and diabetic rats for 21 days

Results: Significant increase in biliary content and fecal excretion of bile acids was observed in rats fed for 21 days on
cholesterol-supplemented and cholesterol-unsupplemented diets containing 6%, 12%, and 18% water-soluble gummy
fibers, but 2.25%, 5%, and 10% water-insoluble neutral detergent fibers isolated from Syzygium cumini seeds had no
significant effect on the above parameters.

Conclusion: The increased biliary content and fecal excretion of bile acids and sterols in our study suggest that the dietary
water-soluble gunny fiber of S. cumini seeds may enhance the breakdown of cholesterol, leading to an increased
conversion of cholesterol to bile acids and salts that are excreted in alimentary canal.
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Introduction

Hypocholesterolemic and hypolipidemic effects of
Syzygium cumini seeds have been attributed to the water-
soluble gummy fibers present in them. The viscosity measure-
ment studies indicated that water-soluble gummy fiber isolated
from S. cumini seeds is a highly viscous material.[1] Highly
viscous water-soluble fibers present in plant materials have
been shown to reduce serum cholesterol levels and lipid levels
in animals and human beings[2–4]. The water-insoluble neutral

detergent fibers (NDFs) had no significant hypocholesterolemic
and hypolipidemic effects. This is based on the observations
of our research study that 6%, 12%, and 18% water-soluble
gummy fibers lowered blood cholesterol and lipid levels
whereas 2.25%, 5%, and 10% water-insoluble NDFs did
not exhibit any such activity.[5] Because cholesterol is the
precursor for the synthesis of bile acids, bile salts, and sterols,
this study was conducted to investigate the effect of 6%, 12%,
and 18% water-soluble gummy fibers on biliary and fecal bile
acids and sterols in normal and diabetic rats fed on high-
cholesterol diet.

Materials andMethods

Materials
Cholesterol, chloroform, chromotropic acid, sodium

arsenite, and calcium chloride were purchased from Merck,
Germany. Rest of the chemicals used were of analytical grade.
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Methods
The collected samples were dried in an incubator at 37°C

for 48 h, powdered and weighed, homogenized, and extracted
with absolute alcohol. This extract was used for the estimation
of fecal sterols and bile acids (cholic acid and deoxycholic
acid) by the methods of Zlatkis et al.[6] and Snell and Snell,[7]

respectively. Cholic acid and deoxycholic acid were deter-
mined spectrophotometrically at 320 and 385 nm, respectively,
after heating in 2:1 sulfuric acid/conjugate. Biliary sterols and
bile acids were also estimated using another method.[8]

Animals andDiets
The male albino rats of Wistar strain, between 150 and 170

g, were divided into two sets. One set meant for investigating
the effect of 6%, 12%, and 18% water-soluble gummy fibers
and 2.25%, 5%, and 10% water-insoluble NDFs with choles-
terol-supplemented diet, and another set for investigating the
effect of 6%, 12%, and 18% water-soluble gummy fibers and
2.25%, 5%, and 10% water-insoluble NDFs with cholesterol-
unsupplemented S. cumini seed diet. Each set was further
divided into seven groups each of normal rats as Group I N,
Group II N, Group III N, Group IV N, Group V N, Group VI N,
and Group VII N and diabetic rats as Group I D, Group II D,
Group III D, Group IV D, Group V D, Group VI D, and Group VII
D. Animals were made diabetic by the method of Pandey and
Khan.[1] Groups I N and I D rats from both the sets served as
control and were fed the control diet. Groups II–VII of both
normal and diabetic rats of one set were fed the experimental
cholesterol-supplemented diets, and Groups II–IV of both
normal and diabetic rats of another set were fed experimental

cholesterol-unsupplemented diets containing 6%, 12%, 18%
water-soluble gummy fibers and 2.25%, 5%, and 10% water-
insoluble NDFs. Rats were fed 20 g of all the diets daily for 21
days. The composition of the control and experimental diets
are given in Table 1. At the end of 21 days, rats of both the sets
were fasted for 18 h. After fasting, the rats were stunned by
blow at the back of neck and killed by decapitation.

A 48-h sample of feces was collected from all the animals
before kill. Bile was collected for 60 min by cannulation of the
bile duct after anesthetizing the animals with Nembutal.

Result

Feeding of cholesterol-supplemented and cholesterol-
unsupplemented diets each containing 6%, 12%, and 18%
water-soluble gummy fibers isolated from S. cumini seeds to
the normal and diabetic rats for 21 days significantly increased
the biliary content and fecal excretion of bile acids and sterols
when compared with the respective control rats [Table 2].

The increased biliary content and fecal excretion of bile
acids and sterols suggest that the water-soluble gummy fibers
may enhance the breakdown of cholesterol leading to an
increased conversion to bile acids and bile salts that are
excreted in the alimentary canal.

The increase in the amount of water-soluble gummy fibers
in the cholesterol-unsupplemented and cholesterol-supplemen-
ted diets from 6 g% to 12 g% and 18 g% had pronounced
enhancing effect. The normal and diabetic rats fed on the
cholesterol-supplemented diets showed highly significant
(po 0.01) increase in biliary content and fecal excretion when

Table 1: Composition of control and experimental diets

Ingredients Control

diet

Experimental cholesterol-

unsupplemented diets

Control

diet

Experimental cholesterol-

supplemented diets

6% 12% 18% 2.25% 5% 10% 6% 12% 18% 2.25% 5% 10%

Casein 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Water-soluble gummy fibers
isolated from Syzygium cumini seeds

6.0 12.0 18.0 6.0 12.0 18.0

Water-insoluble neutral detergent fibers
isolated from Syzygium cumini seeds

2.25 5.0 10.0 2.25 5.0 10.0

Hydrogenated oil 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Starch 65.0 59 53 62 62.75 60 55 63.3 57.73 51.3 45.3 61.05 58.3 53.3
Cholesterol 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Cholic acid 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Salt mixture 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vitamin mixture 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Cholic acid 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Salt mixturea 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vitamin mixtureb 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Calcium chloride 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Experimental cholesterol-unsupplemented and cholesterol-supplemented diets contain water-soluble gummy fibers and water-insoluble neutral
detergent fibers isolated from Syzygium cumini seeds.
Each diet contains (%w/w) asalt mixture (4 g) and bvitamin mixture (1 g).
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compared with the normal and diabetic control rats fed on the
cholesterol-unsupplemented diets. Our study is supported by
the reports available on the characteristic property of plant
fiber, that is viscosity. It would be pertinent to mention that
viscosity of water-soluble gummy fiber isolated from S. cumini
seeds was found to be 14 centipoise (cP),[1] which is nearer to
that of highly viscous gummy fiber, that is guar gum (16–20 cP).

The nonsignificant effect of water-insoluble NDFs in our
study is due to the very low amount of lignin present in water-
insoluble NDFs isolated from S. cumini seeds, which are
unable to bring about the effect [Table 2]. The amount of lignin
in NDFs was determined by Goering and Vansoest, and it was
estimated to be 6.66%.[9] The earlier reports also indicated that
insoluble plant fiber generally had no effects on cholesterol and
lipid levels in humans and experimental animals.[10,11]

Discussion

The increased biliary content and fecal excretion of bile
acids and sterols in our study suggest that the dietary water-
soluble gunny fibers of S. cumini seeds may enhance the
breakdown of cholesterol, leading to an increased conversion
of cholesterol to bile acids and salts that are excreted in the
alimentary canal. These bile acids and salts and also the
cholesterol bind to the dietary water-soluble gummy fibers
resulting in the increased fecal excretion of bile acids and
sterols,[12] which will result into their decreased absorption.
This factor may also be responsible for reduced absorption of
cholesterol because bile salts and bile acids are required for
the absorption of cholesterol.

Conclusion

The increased biliary content and fecal excretion of bile
acids and sterols in our study suggest that the dietary water-
soluble gunny fibers isolated from S. cumini seeds may
enhance the breakdown of cholesterol, leading to an
increased conversion of cholesterol to bile acids and salts
that are excreted in the alimentary canal.
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