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Abstract

Project code : PDF 4580001
Project Title : Study of oligosaccharide from tamarind seed gum
Investigator : Chitsuda Chaisakdanugull, Department of Food Technology,

. Faculty of Biotechnology, Rangsit University

E — mail address : chitsuz@hotmail.com
Project Period : 2 years

This research was conducted to study the properties of oligosaccharide from enzymatic
hydrolysate of tamarind kernel powder (TKP) by cellulase. First, the effect of dehulling
processes on the physical and rheological properties of TKPs were studied. The results
showed that the yield of TKPs from the three different dehulling processes, namely non-
heating, heating at 150°C, 15 min and roasting at 200 OC, 2 min were about.50%. The
" chemical compositions of TKPs from the three different dehulling processes were not
significant different. However, TKP from non-heating dehulling process showed more
lightness (L*value) and whiteness than TKPs from the other two heating dehulling procésses.
The rheological data indicated that 3% of TKP suspensions from different dehulling processes
were pseudoplastic fluids and did not exhibit yield stress. The consistency coefficient (k) of
TKP from non-heating dehulling process was significantly higher than that of TKPs from the
other two heating, dehulling processes, whereas the flow behavior index {n) was the lowest.
Inaddition, the loss of viscosity with stirring at 95°C for 30 min was found in TKPs from
heating dehulling processes. The macromolecular distribution of purified xyloglucan from
TKPs was studied by gel permeation chromatography and their molecular weight (Mw) were
determined by light scattering technique. The Mw of xyloglucan was found to be 3.831 X 106,
3.440 x 10° and 3.304 ><106g/mol respectively. This indicates the polymer degradation due to

dehulling process by heating.

The purified xyloglucan of TKP from non-hesting dehulling process was hydrolyzed to

oligosaccharides by cellulase and the molecular weight distribution were studied by gel



permeation chromatography. The result indicated that hydrolyzed xyloglucan from tamarind
seed composed of 4 fractions. The molecular weight of each fraction studied by MALDI-TOF
mass spectrometry were 956, 960, 1424 and-5039 dalton respectively. The pooled fraction of
oligosaccharides from hydrolyzed xyloglucan was evaluated for prebiotic effect and the results
showed that it could promote cell growth (-Jf Lactobacillus acidophilus, Lactobacillus casei,
Lactobacillus plantarum and Biphidobacterium bifidum better than inulin, a commercial used

prebiotic in many food products.
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Abstract

Tamarind (Tamarindus indicaj kernel powders (TKPs) were prepared by three
(_iifferent dehulling processes, namely non-heating (TKP1), heating at 150 °C, 15 min
(TKP2) and roasting at 200 °C, 2 min (TKP3). Rheological and shear thinning
properties of TKPs were investigated to elucidate the e.ffect of the dehulling process on
the powder. TKP1 showed more whiteness than TKP2 and TKP3 respectively. The
shear rate-shear stress data indicated that 3% of TKP suspensions from different
dehulling processes were pseudoplastic fluids and did not exhibit yield stress. The
consistency coefficient (k) of TKP! was significantly higher than that of TKP2 and
TKP3, whereas the flow behavior index (n) was the lowest. In addition, the loss of
viscosity with stirring at 95 °C for 30 min was found in TKP2 and TKP3. The
macromolecular dis_tribution of purified xyloglucan from TKPs was studied. by gel
permeation chromatography and their molecular weight (Mw) were determined by light
scattering technique. The Mw was found to be 3.831 X 10%, 3.440 x 10°, and 3.304 x
10° g/mol for xyloglucan from TKP1, TKP2 and TKP3 respectively, This indicates

polymer degradation due to dehulling process by heating.

Keywords: tamarind kernel powder, dehulling, rheological properties, shear thinning,

molecular weight



1. Introduction

Tamarind (Tamarindus indica) is amongst the most important common and
commercially important tropical trees that grows abundantly in Thailand and South East
Asian countries. The pulpy portion of fruit is mainly used as acidulant in food and can
be processed for many i)roducts.Tamarind seed is a by-product of tamarind pulp
industries, the seed flour or tamarind kemel powder (TKP) has been used as a sizing
material in the textile industries, as a thickener for textile printing and as an adhesive or
binding agent in other industries (Rao, 1972). Bhattacharya et al. (1972) found that the
low-cost TKP could be a good substitute for costly pectin for making jelly and could be
fortified up to 15% in flour mix for bread and biscuits making without being
unacceptable to the test panel. Tamarind gum is a polysaccharide polymer (D-galactose,
D-xylose and D-glucose) obtained from the end-osperm of the seed. It is exﬂtracted,
purified and refined and is used as a thickening, stabilizing and gelling agent in foods,
especially in Japan where Dinippon Pharmaceutical Co. conducted two years of feeding
toxicity tests (Glickman, 1986). Miyazaki et al. (1998) showed that thermoreversible
gel formed by xyloglucan polysaccharidg derived from tamarind seed has the potential

application as a vehicle for rectal drug delivery.

To prepare TKP, it is essential that the outer seed coat or testa is removed. Many
methods were recommended to dehull the seed such as being parched at 150 °C for 10-
15 min or directly milled followed by screening or by air separation (Whistler, 1993).
Bhattacharya et al. (1991) dehulled the seed by roasting in a sand-roaster at 200 °C for

2 min and passing them through a disc shelling machine followed by aspiration.



However, no systematic study has been done on the effect of the dehulling processes on
the properties of TKP especially on the rheological properties which are an important

consideration in the development of food products (Krumel and Sarkar, 1975).

The objectives of this work were to study how heating and non-heating
dehulling processes affect the composition and rheological properties of TKP, and to
examine their effect on the molecular weight of purified polysaccharide from the seed

flour.

2. Materi_als and Methods
2.1 Materials

Tamarind seeds- were obtained from the tan{arind pulin processing industry in
Petchabune Province, Thailand. Samples were washed to remove attached pulp and to
float away hollow seeds, then dried in a tray drier at 60 °C for 6 h. The average

moisture contents of the sample was 8.86% (wet basis).

2.2 Sample preparation

Three dehulling processes were tested: (1) crushing the seeds by hammer mill
using a 10 mm screen and removal of the fine testa by air blower, then soaking the
crushed seeds for 2-3 h in water and rubbing to remove the attached seed coat. The
crushed seeds were then dried in a tray drier at 50 °C overnight (TKP1). (2) Heating the
seeds in a hot air oven at 150 °C for 15 min (Whistler 1993) and removal of the brittle

testa by pin mill (TKP2). (3) Roasting the seeds at 200 °C for 2 min (Bhattacharya et



al.,, 1991) and removal of the brittle testa by pin mill (TKP3). After that, all samples
were finely ground by hammer mill using a 1 mm screen and the flours or TKPs were

packed in plastic bags and kept in container with humectant at room temperature.

2.3 Sample characterization
2.3.1 Proximate analysis

Moisture, protein, fat, ash and crude fiber were determined according to the
AOAC methods (AOAC, 1990). Starch contents were analyzed according to the AACC
method 76-11 (AACC, 1990) by using glucoamylase with a subsequent measurement of

glucose with glucose oxidase.

2.3.2 Color measurement

A Minolta Spectrophotometer Model CM 3500 d (Minolta, Japan) was used for
color evaluation on the CIE L” (lightness), a” (redness) and b” (yellowness) value. The

whiteness of samples was also measured using a Kett Digital Whiteness Meter Model

C-100 (Kett Electric Laboratory, Germany).

2.4 Rheological ;neasurements

A suspension of TKPs was prepared in a concentration of 3% (dry basis) by
dispersing the flour in distilled water with constant stirring and increasing temperature
up to 70 °C and allowed to cool to room temperature. The apparent viscosity of each
suspension was measured at 25 °C using the Brokfield viscometer Model DVIII

(Brokfield Engineering Laboratories Inc., USA) equipped with thermostatic bath



