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Table 1. Average and standard deviation of geometrical properties for Desi chickpea (Kaka var.) seed and its split

signd Cagbyner (o) CenSaps UGS L caths G e Gk Job
Sample Moisture (%)  Sphericity (%) ‘:ﬁ:‘[flertfr'z‘;;'l‘)" Thickness (mm)  Width (mm)  Length (mm)
Seed ) L3 8.2 78.99+3.1 6.04+0.31 5.3120.36 5.43+0.22 7.65+0.63
Split ) aJ 9.0 68.1043.9 4.54+0.22 2.80+0.18 5.01+0.37 6.67+0.57

T aiyylg (o 950 4 g ydy (M ples Wrosld jlme Byl g (Sl =Y Jgaxr

Table 2. Average and standard deviation of gravimetrical properties for Desi chickpea (KKaka var.) seed and its split”

Kiged S5 oy 0395 w{a ol WP (e oy s D 4l 039 Aiges -‘P/s 039
s (S jio p p,S5kS) (S yio o S5kS) 3 1000-seed weight (=,
Sample Porosity (%) ) B 3 B Volume (mm®)
Bulk density (Kg.m™)  True density (Kg.m™) (8 Unit weight (g)
Seed ) 3, 41 860.83+4.22 1495.32+15.77 90.74+2.25 134.54+1.11 0.1322+0.0266
(Split ) «J 39 820.67+3.27 1349.75+6.73 40.31+1.34 54.18+4.72 0.0635+0.0102

(Each data is the mean of 5 replications ) sl o 1,55 zu JSlas :Silee 0ols ,o *
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Table 3. Average and standard deviation of angles of repose for Desi chickpea (Kaka var.) seed and its split”

Aged Caghy dwoso (Angles of repose )jg. , 41913
Sample Moisture (%) (Emptying) alss Filling) ;5,5 5
(Seed ) ,3 8.2 27.103+1.171 31.442+0.602
(Split ) &J 9.0 - 37.258+1.032

(Each data is the mean of 5 replications ) sl e 1,55z JSla> :Silee 0ols ,o *

B a )ly (w0955 ad g jdy (Soiliw] SBol cu pb (filee -F Jou
Table 4. Average static coefficient of friction for Desi chickpea (Kaka var.) seed and its split

(Static coefficient of friction) Sitw! sl .y yo

Agei Caghy woyd
Sample Moisture (%) and g SR NN Sy Ve 4
Glass Fiberglass Galvanized iron Rubber Polywood
Seed ) 3, 8.2 0.317 0.368 0.352 0.549 0.601
(Split ) «J 9.0 0.384 0.596 0.462 0.545 0.496
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Table 5. Average and standard deviation of terminal velocity for Desi chickpea (Kaka var.) seed and its split

Aiged Cagby wo s ‘A:“)“
Sample Moisture (%) Termir:;T ve)leol:;t; (m.s™)
Seed ) ;& 8.2 6.64+0.055
(Split ) &J 9.0 6.65+0.131

M



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

WAL Jlo YY-AY axio ) o )los ) ol [l U g GGG a1 i [... plad By oy 03] 5500 5 (590

&Ll
Amin, M.N., Hossain, M.A., and Roy, K.C. 2004. Effects of moisture content on some physical
properties of lentil seeds. Journal of Food Engineering 65: 83-87.
Aydin, C. 2002. Physical properties of Hazel nuts. Biosystem Engineering 82: 297-303.
Baryeh, E.A., and Mangope, B.K. 2002. Some physical properties of QP-38 variety pigeon pea. Journal
of Food Engineering 56: 59-65.
Carman, K. 1996. Some physical properties of lentil seeds. Journal of Agricultural Engineering Research
63: 87-92.
Dehspande, S.D., et al. 1993. Physical properties of soya bean. Journal of Agricultural Engineering
Research 56: 89-98.
Food and Agriculture Organization (FAO). 2006. http://faostat.fao.org/
Fraser, B.M.,, et al. 1978. Some physical properties of fababeans. Journal of Agricultural Engineering
Research 23: 53-57.
Gorial, et al. 1990. Aerodynamic properties of grain/straw materials. Journal of Agricultural Engineering
Research 46: 275-290.
Ige, M.T. 1977. Measurement of some parameters affecting the handling losses of some varieties of
cowpea. Journal of Agricultural Engineering Research 22; 127-133.
Joshi, D.C., et al. 1993. Physical properties of pumpkin seeds.’ Journal of Agricultural Engineering
Research 54: 219-229.
Kaleemullah, S., and Gunasekar, J.J. 2002. Moisture-dependent physical properties of areca nut kernels.
Biosystem Engineering 82: 331-338.
Konak, M., Carman, K. and Aydin, C. 2002. Physical properties of chickpea seeds. Biosystems
Engineering 82: 73-78.
Kural, H., and Carman, K. 1997. Aerodynamic properties of seed crops. National Symposium on
Mechanisation in Agriculture, Tokat, Turkey, p. 615-623.
Mohsenin, N.N. 1970. Physical properties of plant and animal material. New York, Gordon and Breach
Science Publishers.
Ogut, H. 1998. Some physical properties of White lupin. Journal of Agricultural Engineering Research
56:273-277.
Olajide, J.O., Ade-Omowaye, B. 1999. Some physical properties of Locust Bean seed. Journal of
Agricultural Engineering Research 74: 213-215.
Patane, C., lacoponi, E., and Raccuia, S.A. 2004. Physico-chemical characteristics, water absorption,
soaking and cooking properties of some Sicilian populations of chickpea (Cicer arietinum L.).
International Journal of Food Sciences and Nutrition 55: 547-554.
Razavi, S.M:A., et al. 2007. Terminal velocity of pistachio nut and its kernel as affected by moisture
content and variety. African Journal of Agricultural Research 2: 663-666.
Singh, K.K., and Goswami, T.K. 1996. Physical properties of cumin seed. Journal of Agricultural
Engineering Research 64: 93-98.
United States Department of Agriculture. 2005. Nutrient Data Laboratory, Legumes and Legume
Products, http://usda.gov/
USDA. 1970. Official Grain Standards of the United States. US Department of Agricultural Consumer
and Marketing Service Grain Division, Revised.
Yalcin, I., Zarslan, C.O., and Akbas, T. 2007. Physical properties of pea (Pisum sativum) seed. Journal
of Food Engineering 79: 731-735.
Zohary, D., and Hopf, M. 2000. Domestication of Plants in the Old World (third edition). Oxford
University Press, 2000, p. 110.

AY



Iranian Journal of Pulses Research
Vol. 1, No. 1, 2010, p. 77-83

Some physical properties of seeds and splits of Desi chickpea
(Kaka var.)

Razavi'", S.M.A., Zaerzadeh?, E., Khafaji’, N. & Pahlevani’, M.

1- Faculty of Department of Food Science and Technology, Agricultural College,
Ferdowsi University of Mashhad (FUM), Mashhad, P.O. Box: 91775-1163, Iran
2- Former MSc. Student of Department of Food Science and Technology, Agricultural College,
Ferdowsi University of Mashhad

Received: 2 December 2008
Accepted: 31 May 2009

Abstract

Some physical properties such as geometrical, gravimetrical, frictional and aerodynamic features
of seeds of Desi chickpea and its splits were studied at a moisture content of 8.2 and 9.0% w.,
respectively from north-western of Iran. Geometrical and gravimetrical properties including the
average length, width, thickness, the geometric mean of diameter, sphericity, 1000-seed weight, unit
weight, bulk density, true density, porosity and volume.of samples were measured. Results showed
that amounts of bulk density, true density and porosity calculated for seeds of desi chickpea were
higher than those obtained for its splits. Furthermore, frictional properties of samples such as emptying
and filling angles of repose and static coefficient of friction with respect to five surfaces (glass,
fiberglass, rubber, galvanized iron and polywood) were determined. The least static coefficient of
friction for both samples was allocated to glass surface. In the case of seeds of Desi chickpea,
polywood had the greatest static coefficient of friction, while for its splits, fiberglass was the highest.
Terminal velocity for splits was greater than those measured for seeds of chickpea.

Key words: aecrodynamic propertie, frictional, geometrical, gravimetrical
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