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Golden 5 Double red delicious " i ALl L aSGISy dmd)l ailadtl am 1(1) Jgur

delicious
No. Double red delicious Golden delicious
Property - -

max min Ave. max min aver

L(length),mm 100 69.93 49.77 57.05 67.68 54.67 61.15

W (width), mm 100 86.19 60.07 67.46 75.88 62.68 68.43

T (thickness), mm 100 76.36 5485 63.63 73.84 6121 6592

fruitmass,g 100 200 84.10 12127 170.30 106.90 130.46

fruit volume, cm3 100 254 7410 128.86 196.0 88.0 141.2

Fruit density, g/cm3 100 1.33 0.65 0.96 1.22 0.82 0.94

Bulk density, g/cm3 50 0.55 0.4 0.43 0.61 0.45 0.51

Porosity, % 50 57.68 50.17 54.68 46.75 40.39 44,75

Geometric — mean 4, 7791 5474 6255 7238 59.89  65.09
diameter, mm

Sphericity, % 100 1.17 1.04 1.10 1.10 1.01 1.07

Packaging 4, 05 042 045 064 051 055
coefficient

Surface area, cm2 100 187.18 94.07 12350 164,51 112.61 133.33

Projected L-wW 62.00 304 39.51 76.00 36.00 46.05

omgy W-T 0 6280 202 3917 5160 3280 4227

o5 e Wood 10 0.61 0.33 0.48 0.69 0.35 0.51
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No. Double red delicious Golden delicious
Property - -
max min Ave. max min aver
Glass 0.69 0.55 0.62 0.66 0.62 0.65
Rubber 1.18 0.98 1.08 1.28 0.93 1.14
Steel 0.66 0.48 0.58 0.74 0.58 0.65
Fiber 0.64 0.58 0.60 0.66 0.60 0.64
Fruit L 9.16 6.37 7.99 7.17 4.78 6.33
Hardness w 10 9.24 7.17 8.45 6.53 3.18 5.27
Kg/cm?2 T 8.44 7.01 7.61 6.77 5.18 6.11
+Ks5Ds + K........(3) 13V el OF (S aal) e e
= il 3 (T «W) el 8l s a1 -1
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Double red delicious Golden delicious
K1 1.129 0.333
K2 1.570 0.644
K3 1.212 0.598
K4 224 0.619
K5 34.352 72.663
k6 -188.144 -128.923
R2 0.986 0.989

Some Physical Properties of Apple cv. "Golden delicious and
Double red delicious' which cultivated at EI Wesata - Al Bayda - Libya

M. M. IBRAHIM! A. E. DRESS

Abstract

Apple is among the popular fruits and of a high economic value. Sorting and
grading of apple is needed for the fruit to be presented to local and foreign markets.
Information about physical and mechanical properties of apple fruit is very important
for understanding the behavior of the product during the post harvest operations. This
research was undertaken to study some physical and mechanical properties of two
Libyan apple cultivars (Golden delicious and Double red delicious). Some properties of
apples were determined: dimensions, mass, volume, fruit density, bulk density, porosity,
geometric mean diameter, sphericity, packaging coefficient, surface area, projected area,
coefficient of static friction and fruit hardness.

A general mathematical equation for two cv. apples were derived to predict the
value of fruit mass as a function of length, width, thickness, volume and fruit density.

Keywords: Physical properties, apple, static friction coefficient, packaging coefficient,
projected area, fruit hardness.

' Agric. Eng. Department-Faculty of Agricultural - Omar EI-Mokhtar University — Al-Beida —
Libya.

(2012 Oy p2ally CQLMS‘ Sl @L‘U Sl
51


hppro3400-w732
51


o J‘}A-; CL’LLS‘ e

r—:-"";’l Sgas Ao

&l

Akar, R. and C. Aydin. 2005. Some
physical properties of gumbo fruit
varieties, Journal of Food Engineering,
66, 387-393.

Al-Maiman, S. and D. Ahmad. 2001.
Changes in physical and chemical
properties during pomegranate  fruit
maturation. MSc. Thesis. Department of
Food Science and Nutrition, King Saud
University, Saudi Arabia.

FAO  Statistical  Yearbook.  2008.
Production of fruits and cocoa beans.
Ghadge, P.N., P.R. Vairagar and K.
Prasad. 2008. Some physical properties of
chick pea split (Cicer arietinum L.).
Agricultural Engineering International:
the CIGR E journal, Manuscript FP 07
039. Vol. X.

Halling, J. 1975. Principles of Tribology.
Printed in Great Britain by Tinling (1973)
Ltd, Prescot, Merseyside.

Jahromi Keramat, M., A. Jafari, S. Rafiee,
A.R. Keyhani, R. Mirasheh and S.S.
Mohtasebi.  2007. Some  physical
properties of date fruit (cv. Lasht).
Agricultural Engineering International:
the CIGR Ejournal, Manuscript FP 07
019. Vol. IX.

Khojastehpour, M. 1996. Design and
construction method of potato sorting
machine. MSc. Thesis. Faculty of Bio-
systems  Engineering, University of
Tehran.

Lorestani, A.N. 2001. Investigation of
some Iranian export Kiwi fruits physical
characteristics and make recommendation
of suitable parameters for design of
sorting machine. MSc. Thesis. Faculty of
Bio-systems Engineering, University of
Tehran.

Maduako, J. N., M. O. Faborode. 1990.
Some physical properties of cocoa podsin

relation to primary processing. life
Journal of Technology, 2, 1-7.
Mohsenin, N. N. 1970. Physical

properties of plant and animal materials.
Vol.1l. Physical characteristics and
mechanical  properties, Gordon and
Breach Science Publishers, New York.
Owolarafe, O.K., T.M. Olabige and M.O.
Faborode. 2007. Macro-structural
characterisation of palm fruit at different
processing conditions. Journal of Food
Engineering, 79(1), 31-36.

Pitts, M.J., G.M. Hyde and R.P. Cavalieri.
1987. Modeling potato tuber mass with
tuber dimensions. Transactions of the
ASAE, 30(4), 1154-1159.

Puchalski, C. and G.H. Brusewitz. 1996.
Techniques for evaluating fruit and
vegetable friction and abrasion - a review.
Paper No. 96F-043. Eur. Ag. Eng.
Madrid.

Rafiee, S., M. Keramat, A. Jafari, A. R.
Keyhani and R. Mirasheh. 2006.
Determination of dimension and mass of
date (ghasb). Proceedings of the
International Conference on Innovations
in Food and Bioprocess Technologies.
Thailand.

Safa, M. and Khazaei. 2003.
Determining and  Modeling  Some
Physical properties of Pomegranate Fruits
of Saveh Area Related to Peeling and
Packaging. Proceedings of the
International  Congress, Food and
Environment, 1zmir, Turkey.

J.

52

$2012 05 2ally mled saadt psleld il


hppro3400-w732
52


