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mABSTRACT : Thephysical propertiesof jack fruit seed are essential for thedesign and facilities
for the harvesting handling conveying, separation, drying, aeration, storing, and processing.
Various types of cleaning, grading and separation equipments are designed on the basis of their
physical properties. The length came between 22.06 mm to 35.68 mm. whereas the width was
ranged between 10.66 mm to 21.78 mm. The thicknesswasin between 8.72 mmto 16.50 mm. The
arithmetic mean diameter of jackfruit seed were ranging from 15.02 mm to 23.80 mm. The geometric
mean diameter was 13.30 mmto 22.61 mm and the sphericity wasfound between 0.53t0 0.73. The
jackfruit seed showed bulk density as0.49 g/mi®. Whereas the true density was lying between 1.02
o/ mi®to 1.59 g/ml3, while porosity came as50.27 t0 69.17 per cent.
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the most significant and widely grown fruit trees
ntropical region. It belongsto thefamily Moraceae.

It is native to India and is also found in many parts of
South East Asia. Jackfruit consist about 29 per cent pul ps,
12 per cent seeds and 54 per cent rind (Berry and Kalra,
1988). Jackfruit isanutritiousfruit, richinvitaminsA, B
and C, potassium, calcium, iron, proteins and
carbohydrates. Jackfruit seeds are from 2 to 4 cm long,
and a fruit can contain from 100 to 500 seeds, which
represent 8-15 per cent of the total fruit weight
(Chowdhury et al., 2012). Jackfruit seeds are good
sources of protein and starch. Jackfruit seed also contain
lignans, isoflavones, saponins, that are called
phytonutrients and they have numerous health benefits
such as anti-cancer, anti-ageing and antioxidant. Seeds
make-up around 10 to 15 per cent of thetotal fruit weight

Jﬁkfruit (Artocarpus heterophyllus Lam.) is one
f

and have high carbohydrate and protein contents
(Tulyathan et al., 2002). The jackfruit seed contains
moi sture content 61.8 per cent (w.b.), protein (11.85 %),
fibre (3.19 %) and carbohydrate (26.20 %). Thecalorific
valueis382.79 kcal/100g. It contains ash and fat content
(dry matter basis) is 0.15 % and 1.006 %, respectively
(Gupta et al., 2011). The Jackfruit seed flour contains
an appreciable value of calcium (3087 mg/kg), iron
(230.74 mg/kg), potassium (14781 mg/kg), sodium (60.66
mg/kg), copper (10.45 mg/kg) and manganese (1.12 mg/
kg). The seed is 2-4 cm in length and 1.5- 2.5 cm in
diameter. Upto 500 seeds can be found in a single fruit
(Islamet al., 2015). Jackfruit seed contains (54mg/100g)
magnesium elements. It is a nutrient important in the
absorption of calcium and works with calcium to help
strengthen the bone and prevents bone-rel ated disorders
such as osteoporosis. Jackfruit seeds are a good source
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of starch (22%) and fibre (3.19%). Jackfruit seed starch
is to be useful in relieving biliousness. Extract from
jackfruit seed helpsindigestion (Swami et al., 2012).

B METHODOLOGY

This study was conducted at the Food Analysis
Laboratory inthe Department of Agriculture Engineering,
SVPUA&T Meerut, Uttar Pradesh, India, during 2019.
The shape of the jackfruit seeds was determined with
the help of geometric mean diameter. To determine the
geometric mean diameter of the jackfruit seed spatial
dimensions like length (L), breadth (W), thickness (T)
was measured with the help of digital vernier calipers.
Mass of jackfruit seeds were determined using high
accuracy electronic balance. The volume of seed
samples was determined individually by water
displacement method using acylinder of 1 liter capacity.
Arithmetic mean diameters (AMD), geometric mean
diameter (GMD), surface area and sphericity were
calculated by using the following equations as suggested
by Mohsenin (1986):

+W +
AMD:L W+T

GMD=JLBT

Surfacearea=1(GM D)2
GMD

Sphericity =

where,
L= Length; W= Width; T= Thickness

Determination of bulk density:

Itistheratio of mass per unit volume. Bulk density
is important parameter in designing of different
processing machineries. The process of bulk density
determinationistofirst of all measure the empty weight
of theknown volume 5 lit. of measuring container (W).
After that jackfruit seed sample was poured into the
measuring cylinder and weighing it (W,). The original
weight of sampl e by subtracting above two weights (W,).
Thenfind out the bulk density by dividing original weight
of sample to the volume of cylinder. It was determined
by the formula given by Kachru et al. (1994).

ob = Massof sample
Volume

Determination of true density:
The true volume was determined using the liquid

displacement method. Toluene (C,H,) was used instead
of water because it is absorbed by acorns to a lesser
extent. In addition, its surface tension is low, so that it
fills even shallow dips in an acorn, and its dissolution
power is low (Mohsenin, 1978). The process of bulk
density determination isto first of all measure the unit
mass of jackfruit seed. Then sampleis submerged in a
known volume (V) of toluenein abeaker. Then measure
the volume displaced by sample (V) and find out the
true value of volume displaced by sample. Finaly true
density (kg/m?®) of samples was calculated by dividing
the unit mass of each sample by its true volume. True
density of jackfruit seed was determined by theformula.

Unit massof jack fruit seed

True density =
y Displaced volume

Determination of porosity:

The porosity (€) of jackfruit seed was computed
from the values of bulk density and true density using
the relationship given by Sahay and Singh (1994).
Truedensity - Bulk density X100

Truedensity

Porosity =

B RESULTSAND DISCUSSION

The results obtained from the physical property
analysisof jackfruit seedsaregivenin Table 1. Total 50
numbers of seed samplesweretaken for thisexperiment.
The length of jackfruit seed were ranging from 22.06
mm to 35.68 mm. The width of jackfruit seed were
ranging from 10.66 mm to 21.78 mm and the thickness
of jackfruit seed were ranging from 8.72 mm to 16.50
mm. The arithmetic mean diameter (AMD) of jackfruit
seed were ranging from 15.02 mm to 23.80 mm. The
geometric mean diameter (GM D) of jackfruit seed were
ranging from 13.30 mm to 22.61 mm. The sphericity of
jackfruit seed were ranging from 0.53 - 0.73. The
jackfruit seed showed bulk density as 0.49 g/mi3.
Whereasthetrue density was lying between 1.02 g/ mi®
to 1.59 g/ml3, while porosity came as 50.27 — 69.17 %.
The surface area of jackfruit seed were ranging from
555.54 mmto 1605.41 mm.

Conclusion:

The linear dimensions length (L), width (W) and
thickness (T) for the jackfruit seed increases with
increase in moisture content. Bulk density and true
density increaseswhile porosity decreaseswith increase
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Tablel: Physical propertiesof jackfruit seed samples

Sample L w T(mm) AMD GMD Sphericity Weight Vol.  Truedensity Bulk Porosity Surface
No. (mm)  (mm) (@) (ml®) (g/mm®) density (%) area
(g/mm’) ©)

Sample 1 31.09 15.86 13.10 20.02 1862 0.60 3.92 342 115 57.34 1089.08
Sample 2 3050 16.01 12.01 1951  18.03 0.59 3.28 322 1.02 51.99 1021.14
Sample 3 25.60  20.00 10.90 1883  17.74 0.69 3.10 3.05 1.02 51.89 987.93
Sample 4 2922 14.06 9.00 1743 1546 0.53 3.04 3.01 101 51.58 750.82
Sample 5 2506 1270 11.26 16.34 1530 0.61 2.98 2.60 115 57.34 735.32
Sample 6 3228 18.02 14.26 2152 2024 0.63 3.76 3.36 112 56.30 1286.67
Sample 7 2840 16.84 12.78 1934 1828 0.64 3.15 3.10 1.02 51.88 1049.68
Sample 8 2400 1234 8.72 15.02 13.72 0.57 275 2.38 1.16 57.68 591.05
Sample 9 2650 17.82 13.20 1917 1840 0.69 3.18 3.08 1.03 52.64 1063.53
Sample10 2842 1576 12.64 1894  17.82 0.63 3.26 311 1.05 53.35 997.43
Sample1ll 2206 1326 10.56 1529 1456 0.66 2.05 2.00 1.03 52.29 666.00
Sample12 2384 10.66 9.26 1459 1330 0.56 3.10 3.04 1.02 52.05 555.54
Sample13 2780 13.16 11.34 1743  16.07 0.58 312 3.06 1.02 52.04 810.72
Sample14 2492  18.08 13.20 1873 1812 0.73 282 2.26 1.25 60.81 1030.73
Samplel5 3176 1474 12.56 1969 1805 0.57 3.80 3.40 112 56.25 1022.92
Sample16  33.70 2098 13.48 2272 2120 0.63 401 358 112 56.34 1411.50
Sample1l7 2940 17.22 14.78 2047 1956 0.67 3.92 3.38 1.16 57.84 1201.25
Sample18 30.80 18.76 12.94 20.83 1955 0.63 3.85 3.30 117 58.09 1200.63
Samplel9 26.00 16.04 10.56 1753  16.39 0.63 3.08 3.01 1.02 52.21 843.64
Sample20  32.60 19.58 12.07 2142 1975 0.61 3.16 3.06 1.03 52.65 1224.86
Sample2l 3472 20.18 16.50 2380 2261 0.65 3.60 3.28 110 55.45 1605.41
Sample22  35.68  18.00 14.70 2279 2114 0.59 5.04 4.48 113 0.49 56.53 1402.62
Sample23  30.60 16.01 12.06 1956  18.08 0.59 3.78 3.38 112 56.27 1026.21
Sample24 3136 21.78 13.50 2221 2097 0.67 3.90 3.30 118 58.62 1380.73
Sample25  29.25 17.98 15.48 2090 2012 0.69 318 3.07 1.04 52.79 1270.73
Sample26 2880 1344 12.65 1830 16.98 0.59 3.16 3.05 1.04 52.80 905.42
Sample27 3116 15.86 14.70 2057 1937 0.62 3.20 3.08 1.04 52.93 1177.81
Sample28 3560 18.34 15.40 2311 2158 0.61 317 3.06 1.04 52.80 1462.77
Sample29  30.60 16.00 11.30 1930 17.69 0.58 3.26 321 1.02 51.85 982.22
Sample30 2616 1242 9.22 1593 1442 0.55 3.28 322 1.02 51.99 652.51
Sample31l 2484 1476 10.91 16.84 1587 0.64 3.30 314 1.05 53.47 791.23
Sample32 27.63 16.24 13.80 19.22 1836 0.66 3.70 3.35 110 55.73 1058.83
Sample33  32.68 2051 14.20 2246  21.19 0.65 3.85 3.40 113 56.82 1410.22
Sample34  30.72  19.77 12.83 2111 19.83 0.65 3.76 3.36 112 56.30 1234.14
Sample35 28.00 1224 10.38 16.87  15.27 0.55 4.20 3.62 1.16 57.85 731.74
Sample36 24.76  16.80 13.85 1847  17.93 0.72 3.40 314 1.08 54.84 1009.10
Sample37  22.69 15.56 8.98 1574  14.69 0.65 2.95 3.00 0.98 50.27 677.66
Sample38 26.80 12.00 10.01 16.27 1477 0.55 3.08 3.02 1.02 52.05 684.59
Sample39 2825 16.38 12.47 19.03 1794 0.63 3.60 227 1.59 69.17 1010.17
Sample40 2521 1322 9.00 1581 1442 0.57 352 324 1.09 54.99 653.07
Sample4l 3044 19.56 14.68 2156  20.60 0.68 3.88 3.28 1.18 58.66 1332.36
Sample42 3191 1455 12.95 1980 1818 0.57 3.25 3.06 1.06 53.96 1038.25
Sample43 2860 17.27 11.42 1910 17.80 0.62 2.85 2.26 1.26 61.22 994.98
Sample44  26.74 1340 10.39 16.84  15.50 0.58 3.76 3.34 113 56.56 754.25

Contd... Table 1
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Table 1 contd...

Sample 45 31.18 16.72 15.55 21.15 20.09 0.64 3.70 3.32 111 56.12 1267.14
Sample46 3351 19.03 14.26 22.27 20.87 0.62 3.80 3.36 113 56.76 1368.00
Sample 47 26.15 13.00 10.80 16.65 15.43 0.59 3.25 3.04 1.07 54.26 747.29
Sample48 2330 1564 12.40 17.11 16.53 0.71 3.18 3.07 1.04 52.79 858.23
Sample49 2240 14.46 8.95 15.27 14.26 0.64 2.76 2.36 117 58.19 638.39
Sample50 2946  17.30 11.00 19.25 17.76 0.60 3.20 3.02 1.06 53.85 990.93
where

L = Length

% = Width

T = Thickness

AMD = Arithmetic mean diameter

GMD = Geometric mean diameter

Voal. = Volume

in moisture content.
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