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Abstract: Tamarind is an economically important multipurpose spice which is grown both as domesticated
spice in farmland and as wild in forest lands. Tamarind fruits can be processed in the variety of food products of
commercial importance. The knowledge about physical properties of any biomaterial is essential to design its
equipment for processing, storage, transportation and value addition. In the present investigation, some studies
on the physical properties like length, width, thickness, volume, density, colour of tamarind pulp were carried
out. The average length, breadth and thickness of tamarind pulp were found to be 9.04 cm, 4.03 cm and 0.115
cm respectively. The average weight, volume and true density tamarind pulp was found to be 6.874 g, 4.21 cm®
and 1.48 g/cm® respectively. The total color difference was clearly observed that the tamarind pulp became
darker, greener and bluer than it’s initial stage and the total color (AE) was found to be 2.35, 3.11, 6.74, and
8.49 at each 15 days interval respectively.
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1. INTRODUCTION

Tamarind spice belongs to the dicotyledonous family leguminosae (fabacae) which is flowering plant
with a total of 727 recognized genera. The number of its species is estimated to be more than 19
thousand [1]. Tamarind pods are collected from the tree and are sold in the local market [2]. India is
the world’s largest producer of tamarind. Out of 52 spices under the preview of Spice Board, the
tamarind spice is at the sixth position in terms of export from India. The tree mostly grown wild,
although it has cultivated to a limited extent. It is particularly abundant in the Indian states of Andhra
Pradesh, Karnataka, Tamil Nadu, Madhya Pradesh, Bihar, West Bengal and Chhattisgarh. It is
exported to various countries viz. United States of American, Australia, Shrilanka, Malaysia, Pakistan
besides some European countries etc. Tamarind is a highly cross pollinated crop hence a wide variety
is common in this spice [3]. As per the survey of minor forest produce of Chhattisgarh, the state is one
among the major producer of tamarind [4]. The yearly production of tamarind is 50,000 tones out of
which about 10,000 tones are used for processing and sold to other states. The pulp posses some
medicinal value and is used to cure dysentery. The pulp can withstand thermal processing and
maintains the original profile for sufficient temperature range.

Proc. of the IRSMT-2015, Bilaspur University, Bilaspur Page | 43


mailto:geeteshsinha20@gmail.com
mailto:Patels47@radiffmail.com
mailto:akagrawal.raipur@gmail.com
mailto:nkm111@rediffmail.com
mailto:sinha.amit76@yahoo.com

Geetesh Sinha et al.

In the present situation with increasing population pressure, demand for tamarind pulp has also
increased considerably. The pulp is descanted form, can be stored well for extended period without
refrigeration due to its high acid content which acts as a natural preservation.

2. MATERIAL AND METHODS

The samples tamarind pulps were purchased from the local market of Jagadalpur, Chhattisgarh. It is
stored in room temperature. The analysis of physical properties of tamarind pulp which includes
length, width, thickness, volume, pulp weight, volume, density, moisture content and colour of pulp.
For each parameter 30 pulp samples were taken randomly and measurements were done separately.

2.1 Average Length (L), width (W) and Thickness (T)
Average Length, width and Thickness of tamarind pulp was calculated as follows

] L
L= qu? (1)

= )
i=1™

r=y I ©

Where, L, W, T refers to largest intercept (length), width and thickness (cm) and n express the number
of sample, (n=30)

W =

Fig.1 Screw Gauge Fig. 2 Weighing balance

2.2 Volume of the tamarind pulp

The length, breadth and thickness were of tamarind pulp was measured assuming a perpendicular axis
along its largest dimension (Fig. 1). The volume of the tamarind pulp was calculated by using the
formula:

Volume = LxWxT (@)
2.3 Tamarind pulp mass

The mass of tamarind pulp was measured by the electric balance having least count upto 0.01 g. Fig 2
shows the view of measuring of a single pod by using electronic balance.

2.4 Density of the tamarind pulp

The density (g/cm?) of the tamarind pulp was calculated by using the formula:

Density = E )
Where, V indicates volume (cm®) of tamarind pulps.
2.5 Moisture content

From the table 1 it is clear that the moisture content of tamarind pulps was carried out by oven drying
method [5]. The initial weight of container including sample was recorded and then kept in a hot air
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oven, maintained to 70°C for 16-18 h. After drying, the final weight of container including sample

was recorded. The percentage moisture content (wb) was estimated by the following expression.

W—mw
w

percentage moisture content (wh) = x 100 (6)

Where, W and w denotes initial weight (g) of sample and weight (g) of sample after drying.
2.6 Color of the pulp

The analysis of color of tamarind pulp was done using the Hunter Lab Spectrophotometer.
3. RESULT AND DISCUSSION

3.1 Length, width and thickness of tamarind pulp

The ranges of length of tamarind pulp were found to be 4.3 to 13.1 cm with an average length of 9.04
cm. The SD and coefficient of variance was found to be 2.8 and 31.6 % respectively. The width of the
tamarind pulp was found to be in the range of 3.4 to 4.8 cm and the average width was found to be
4.03 cm. The SD and coefficient of variance was found to be 0.42 and 10.53 % respectively. The
ranges of thickness of tamarind pulp were found to be 0.094 to 0.135 cm with an average thickness of
0.115 cm. The SD and coefficient of variance was calculated to be 0.013 and 11.24% respectively.

In the present investigation the length, width and thickness of tamarind pulp obtain were almost same
as the findings of Benjamin and Seegobin [6] who found out that mean value of length, width and
thickness had 12.96, 2.08 and 0.93 cm respectively.

Table 1. Physical properties of tamarind pulp at moisture content (24% wb)

Particular Average Range SD cVv

Length (cm) 9.04 4.3-13.1 2.8 31.6

Width (cm) 4.03 3.4-48 0.42 10.53
Thickness™ (cm) 0.115 0.094-0.135 0.013 11.24
Weight (g) 6.874 3.2-10.74 2.3 33.22
Volume (cm’) 421 2.29-6.22 15 35.63
Density (g/cm°) 1.48 1.3-1.67 0.4 23.46

* Thickness was measured with screw gauge in mm and afterward converted into cm
3.2 Weight of tamarind pulp

The table shows that the weight of tamarind pulps was found to be in the range of 3.2 to 10.74 g and
the average weight of 6.874 g. The SD and coefficient of variance was calculated to be 2.3 and 33.22
per cent respectively.

The weight of tamarind pulp obtain in the experiment were found to agree to the findings of
Challapilli [7]; Benjamin and Seegobin [6]; Hanamashetti and Sulikeri [8] and llango and
Vijaylashkmi [9]. They reported that the wide variation for pulp weight ranging from 2.70 to 9.18 g.

3.3 Volume and density of tamarind pulp

The volume and density of tamarind pulp are also presented in Table 1. The volume and true density
were found to be 4.21 cm® and 1.48 g/cm® on average of 30 tamarind pulps. The SD of volume and
density was found to be 1.5 and 0.4 respectively. The coefficient of variation for volume and density
was observed to be 35.63 and 23.46 respectively.

3.4 Colour

The color of the product was measured by the “Hunter —lab”. The analysis was done on up to 60 days
at the interval of 15 days. For better representation of colour change it is shown in terms of L*, a* and
b* values in Table 2.

Table 2. Colour measurement of tamarind pulp at different time interval
L* a* b*

Days
Oth 59.38 6.42 20.42
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15th 57.84 5.79 19.05
30th 56.03 4.68 16.53
45th 53.32 3.37 10.50
60th 51.40 1.37 2.48

Due to the absence of research on similar product no color data is available for the comparison. So, in
this current research, the standard is taken as L*=59.38, a*=6.42 and b*= 20.42 which is the initial
value of the color of the product.

AL = ¥ sample - L*standard
Aa = a*sample - a*standard
Ab = b*sample- b*standard

+ AL means the sample is lighter than the standard, - AL means the sample is darker than the standard,
+ Aa means the sample is redder than the standard, - Aa means the sample is greener than the
standard, + Ab means the sample is yellowier than the standard and — Ab means the sample is bluer
than the standard.

From Table 2 it is observed that the value of L*, a* and b* reduces at each 15 days intervals. Hence it
is clearly observed that the tamarind pulp became darker, greener and bluer than its initial stage. The
total color (AE) difference at different 15 days intervals was evaluated by following formula:
(AL* + Aa? + Ab?)
2
At the end of 15 days, significant changes were occurred. The change in the colour difference from
initial 0 to 2.35, 3.11, 6.74 and 8.49.

4. CONCLUSION

AE =

The knowledge of important physical properties such as length, breadth, thickness, weight, volume,
density and colour is necessary for design of tamarind processing machines. For designing and
development of machine the length, width and thickness of tamarind are important for dehulling and
deseeding machine whereas density of tamarind pulp is necessary for tamarind briguetting machine.
On the basis of the experiment, the average length, breadth and thickness of tamarind pulp was found
to be 9.04 cm, 4.03 cm and 0.115 c¢cm respectively. The average density of tamarind pulp was found to
be 1.48 g/cm®. It was also found that the value of L*, a* and b* reduces at each 15 days intervals. The
total color (AE) difference was found to be 2.35, 3.11, 6.74, and 8.49 at each 15 days interval
respectively. Hence, it is clearly observed that the tamarind pulp became darker, greener and bluer
than its initial stage.
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