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ABSTRACT

Background: Tamarind seeds are the legumes rich in protein, carbohydrates, lipids and minerals. Tamarind
seed polysaccharide (TSP) is a natural polymer isolated from Tamarindus indica. It is a by-product
of the tamarind pulp industry. Due to the presence of tannins and other pigment compounds in
the seed coat (testa), the whole seed is unsuitable for direct consumption. Methods: In this present
study submerged fermentation using three different Probiotic bacteria such as Lactobacillus plantarum,
Lactobacillus plantarum S1 and Lactobacillus helviticus was carried out to assess the significant production
of exopolysaccharide from Tamarindus indica seeds. Results: The three probiotic bacteria showed
different amounts of exopolysaccharide production in water and media- based fermentation with raw
and defatted tamarind seed powder as a substrate. The amount of EPS produced by Lactobacillus
plantarum and Lactobacillus helviticus was 23 and 38% respectively in both defatted and raw tamarind
seed powder fermented with media. Conclusion: Lactobacillus plantarum shows the more production of
Exopolysaccharides in both water based and MRS media based defatted and raw tamarind seed powder.
While adding Probiotic bacteria it increases the even more quantity of EPS.
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INTRODUCTION

potassium, whose levels are relatively higher compared to
other legumes. Tamarind kernel powder (TKP), tamarind

Tamarindus indica is a leguminous tree species belonging
to the dicotyledonous group of angiosperms. Leguminosae,
a native of dry Savanna of tropical Africa. The major areas
of tamarind production are in Asian countries like India,
Bangladesh, Sri Lanka and Thailand. India is the leading
global producer and consumer of Tamarindus indica’.
Tamarind is primarily cultivated for its fruit pulp, which is
widely utilized in the preparation of beverages, as well as in
the flavoring of confectioneries, curries, and sauces. .

Every part of the tree is shown to have some use, either
in textile, carpentry, nutritional or medicinal field. Seed is
a cheaply available by-product of tamarind pulp industry
which is shown to form about 40% of the total weight>.

Tamarind seeds are a rich source of protein, containing
significant amounts of several essential amino acids such
as isoleucine, leucine, lysine, methionine, phenylalanine,
and valine. Additionally, the seeds provide essential fatty
acids and minerals, particularly calcium, phosphorus, and
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seed polysaccharides, and tamarind gum have been found
to be highly valuable in various industrial applications,
including textiles, paints, and pharmaceuticals. Tamarind
kernel powder can be used as a good substitute for pectin
for making jelly*.

Fermentation is the natural process in which various
microorganisms like yeast, bacteria and fungi are involved in
the exchange of complex substrates into simpler compounds.
These compounds are useful to humans on industrial scale”.

Microbial polysaccharides have interesting characteris-
tics for the food industry, especially when produced by
food grade bacteria. Polysaccharides produced by lactic acid
bacteria (LAB) during fermentation are extracellular macro-
molecules that can be categorized as either homopolysac-
charides or heteropolysaccharides, based on their chem-
ical composition and structural characteristics. The most
prominent exopolysaccharide (EPS)- producing LAB genera
include Lactobacillus, Leuconostoc, Weissella, Lactococcus,
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Streptococcus, Pediococcus, and Bifidobacterium®.

In the present investigation, raw tamarind seeds were
fermented with and without probiotic isolates such as Lacto-
bacillus helveticus, Lactobacillus plantarum and Lactobacillus
plantarum S1. The exopolysaccharides were extracted from
all the fermented samples and their estimation was carried
out.

MATERIALS AND METHODS

Raw and healthy tamarind seeds were collected from Hassan
District, Karnataka State, INDIA. The seeds were washed,
dried, powdered and sieved to obtain fine powder and the
powdered samples were stored in airtight containers for
subsequent use. All chemicals and reagents used in the study
were of analytical grade and were procured from SRL (Sisco
Research Laboratories, India), India, Hi-Media, India and
standards were from SIGMA, USA.

The probiotic bacterial isolates namely Lactobacillus hel-
veticus, Lactobacillus plantarum and Lactobacillus plantarum
S1 obtained from Department of Fermentation Technology
and Microbiology, CSIR- CFTRI, Mysore were grown in
De Mans Rogosa and Sharpe (MRS) agar medium and
maintained in refrigerator at 4°C.

Fermentation

Tamarind seed powder was defatted using Petroleum ether.
The raw and defatted tamarind seed samples were fermented
using three different probiotic organisms, like Lactobacillus
helveticus, Lactobacillus plantarum and Lactobacillus plan-
tarum S1 for about 3 days in the orbital shaker at 37°C and
200 rpm. Fermentation was conducted using both distilled
water and MRS broth as media.

Production of Exopolysaccharide from fermented raw
and defatted samples

Exopolysaccharide extraction was carried out by the method
of Patil, (2010). The method is as follows: water- based
and media- based culture broth of both raw and defatted
tamarind seed samples were centrifuged at 4000 rpm
for 20 minutes. After centrifugation, 1:1 ratio of cold
isopropyl alcohol was added to the supernatant and the
mixture was kept overnight in refrigerator for precipitation.
After overnight incubation, the mixture was centrifuged at
4000rpm for 15 minutes to collect the pellet and supernatant
was discarded. The pellet containing polysaccharide was
washed twice with acetone and then kept for drying in hot air
oven. The dried exopolysaccharide was weighed and stored
at 4°C for further use.
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RESULT AND DISCUSSION

Sample collection

Tamarind (Tamarindus indica) seed samples were collected
and used for the production of exopolysaccharides through
submerged fermentation, utilizing probiotic strains such as
Lactobacillus plantarum, Lactobacillus plantarum S1, and
Lactobacillus helveticus (Figure 2).

Fig. 1: A) Tamarindus indica seeds; B) Tamarindus indica seed
Powder

Bacterial cultures

The probiotic bacterial isolates Lactobacillus plantarum,
Lactobacillus helveticus, Lactobacillus plantarum S1 were
subcultured on MRS agar plates.

Fig. 2: Pure cultures of Lactobacillusspecies (A) Lactobacillus
helveticus; (B) Lactobacillus plantarum S1; (C) Lactobacillus
plantarum

Fermentation of raw and defatted samples

Both raw as well as defatted samples were fermented using
probiotic bacterial isolates such as Lactobacillus plantarum.
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Lactobacillus helveticus and Lactobacillus plantarum S1.

Production of EPS from both water and MRS media
based fermented raw and defatted Tamarindus indica
seeds:

The exopolysaccharide obtained through water- based and
MRS media- based fermentation was dried, weighed and
stored at 4°C for further analysis.

EPS from water and MRS- based fermented raw
Tamarindus indica seeds:

The results showed an exopolysaccharide content of 14.5,
13.5 and 4.5 g/L in water based fermented tamarind seed
samples with Lactobacillus plantarum, Lactobacillus plan-
tarum S1 and Lactobacillus helveticus respectively (Figure 2
and Table 1). Of the three strains used, highest exopolysac-
charide content was found in Lactobacillus plantarum.
Kumar et al., (2011)7 reported that the polysaccharide from
tamarind seeds were purified using water and precipitated
with acetone. The percentage yield of polysaccharide was
shown to be 78. The results of MRS media- based fermen-
tation of Tamarindus indica seeds for exopolysaccharide
production is shown in Figure 3 and Table 1. The results
indicated an exopolysaccharide content of 4.5, 5.0 and
12.0 g/L in case of Lactobacillus plantarum, Lactobacillus
plantarum S1 and Lactobacillus helveticus respectively where
the highest EPS content was in Lactobacillus helveticus. Kim
and Yun (2005)® reported a comparative study on the
production of EPS by using two entomopathogenic fungal
strains. The maximum concentration of EPS produced in
optimal media (MY) was 20.94 g/1.

Table 1: Exopolysaccharide content in fermented water- based
and MRS media raw tamarind seeds

Isolate Water-based  MRS-based
(/L) (g/L)
Control 0.5 1.0
Lactobacillus plantarum 14.5 45
Lactobacillus plantarum S1 13.5 5.0
Lactobacillus helveticus 4.5 12.0
A B

13%

OLactobacilius hefveticus

Fig. 3: Exopolysaccharide percentage in fermented raw
Tamarindus indica seeds. A) Water- based, B) MRS- based
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Production of EPS in water and MRS- based fermented
defatted Tamarindus indica seeds:

The results of water and MRS- based fermented defatted
samples are shown in Table 2 & Figure 4. The result
showed a highest exopolysaccharide content in Lactobacillus
plantarum S1 (4.0 g/1). Followed by this, the other two strains
showed same level of exopolysaccharide content (2.6 g/l).
The lower level of exopolysaccharide in defatted samples
may be due to the involvement of lipids in its synthesis.
The exopolysaccharide content was significantly higher with
defatted Tamarindus indica seed powder as substrate for
fermentation using the three test organisms when compared
to water- based medium. The results showed were 0.71 g/l
in Lactobacillus plantarum and 0.68 g/1 in both Lactobacillus
plantarum S1 and Lactobacillus helveticus respectively.
Balasubramanian et al., (2018) reported the optimization
study to enhance the production of exopolysaccharide from
Aspergillus sp., with central composite designs and showed a
maximum yield of 22.2 mg/g.

Table 2: Exopolysaccharide content in water and MRS-based
fermented defatted seeds

Samples Water- based MRS- based
(g (g/1)

Control 2.6 10.2

Lactobacillus plantarum 2.6 0.71

Lactobacillus plantarum S1 4.0 0.68

Lactobacillus helveticus 26 0.68

Fig. 4: Exopolysaccharide percentage in fermented defatted
Tamarindus indica seeds. A) Water-based, B) MRS-based

An earlier study reported on the production of EPS by
using Lactobacillus paracasei strain from kefir grains. The
amount of EPS produced by strains of L. paracasei CIDCA
83124 was 1170, 527 and 373 ug with 1x10® CFU at 20, 30,
and 37°C respectively. Another strain, Lactobacillus paraca-
sei CIDCA 83123, exhibited lower exopolysaccharide (EPS)
production, showing similar behavior to CIDCA 83124.
EPS yields of 390 ug, 309 ug, and 270 ;g were observed
at 20°C, 30°C, and 37°C, respectively, when cultured at a
concentration of 1x10 CFU/mL. This trend highlights a
characteristic feature of mesophilic EPS-producing lactic
acid bacteria (LAB), where EPS production tends to increase
at lower temperatures*'°.
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Effect of fermentation with and without inoculum on EPS
production by Tamarindus indica seeds:

The results of EPS content in raw and defatted water
based Tamarindus indica seeds fermented with and without
inoculum is shown in Table 3. The results indicated that
fermentation with inoculum had 10 and 3- fold higher yield
of EPS when compared to fermentation without inoculum
in defatted and raw tamarind seed sample. This shows the
importance of using probiotic strains in the production
of exopolysaccharides. The amount of EPS produced by
Lactobacillus plantarum and Lactobacillus helveticus was 23
and 38% respectively, using both defatted and raw tamarind
seed powder in Media based fermentation. Lactobacillus
plantarum showed 34 and 39% more production of EPS
in both tamarind seed powder through water based
fermentation.

Table 3: Water- based Tamarindus indica seeds fermented with
and without inoculum

Sample Without With  inoculum
inoculum (g/1) (g/h)
Defatted 0.25 2.6
Raw 1.7 5.0
CONCLUSION

Tamarind seeds, the legumes of Tamarindus indica, are rich
in proteins, carbohydrates, lipids, and essential minerals.
Tamarind seed polysaccharide (TSP) is a natural polymer
extracted from these seeds and is considered a valu-
able by-product of the tamarind pulp industry. Although
polysaccharides are indigenously present in tamarind seeds,
their level significantly increased when raw and defatted
samples were fermented with probiotic bacterial strains
such as Lactobacillus plantarum, L. plantarum S1 and L.
helveticus under submerged fermentation using water and
MRS medium. The present finding might find its importance
in various industrial application.
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