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Abstract

In this research, some parameters affecting walnut kernel extraction quality under impact loading were studied. The tests
were carried out on the available genotypes in Iran. For this purpose, three different genotypes from walnut orchards of
Azarshar city were selected and the total yield of these genotypes was collected. The universal test machine (Hounsfield)
was used for the compression tests. For the impact tests, four factors were evaluated in a factorial experiment using a
completely randomized design with five replications. The factors were genotype, moisture content, load direction with
three levels, and compression speed (three levels), and the effect of these factors on kernel extraction quality was studied.
Walnut breakage assessments and kernel extraction quality were evaluated by well-defined criteria. Generally, with
increasing moisture content, the percentage of broken kernels decreased and the extraction quality grade was improved.
The percentages of broken kernels increased when compression speed was increased. Generally, soaking the walnuts in
water for 12 h and Y loading direction yielded the best kernel extraction quality.
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Table 1. Evaluation of walnut cracking and walnut kernel quality grading

axy  Aolas - T b))
Number of . . .
Grade parts Figure Explanation Evaluation
100 2 o A g3 FC
Tow half kernel
80 3 7o eSS 4SS 93 5 he ddal Sy
One half kernel and two piece of quarter kernel
Sho RSy IS5 59 5 5ho ezt 45 Sy ¢ ko M S,
60 4 One half kernel, a piece of quarter kernel and tow piece of one-
eighth of kernel
50 5 o phdeSy AT e 5 phe dbal Sy
One half kernel and four piece of one-eighth of kernel
40 4 o plez S oS ke
Four piece of quarter kernel
. e . . FCB
30 5 o BRSBTS 50 5 e ooz S 4SS A
Three piece of quarter kernel and tow piece of one-eighth kernel
20 6 o el Sy AT ez 5 e plezr G 4SS 90
Tow piece of quarter kernel and four piece of one-eighth kernel
10 7 o e SG AT D g jee ooz S 4S5 S
A piece of quarter kernel and six piece of one-eighth of kernel
5 St 98 Sre ke Sy &5 Cuta
Eight and more Eight piece of one-eighth of kernel
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Left-in-the-shell kernels (kernels, trapped inside a partially broken shell, at least one-sixth of the shell is KLS
broken)
cw

Walnuts whose shell was intact with only a minor crack
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Table 2- Physical properties of the studied walnut genotypes
Smir;“p V‘TQ Geometric mean T W L i)
ell thickness 0 UTe diameter mm mm mm Genotype
mm mm mm
1.15¢ 14270.18 2 30.08 2 28.752 30.152 31422 a
0.1) (747.38) (0.52) (0.71) (0.30) 0.64)
1.61° 16691.85 © 31.69 ¢ 30.27°¢ 31.82°¢ 33.08° b
0.1) (865.51) (0.55) (0.84) (0.30) (0.55)
1.08°2 15727.78° 31.07° 29.43° 31.19° 32.70° c
0.2) (944.87) (0.62) (0.91) (0.38) (0.63)
1wl )l me MS ¢ gty 33 LSS e gy b polie awl o 03,9l 551,L 815 55 3 luskil il ol
9935 xSl (sWBoo1d guily 5lg 4 3 —Y Jgu
Table 3. Analysis of Variance of data from walnut cracking
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Fig 2. Effect of moisture content on walnut cracking in Genotype a, Genotype b, Genotype ¢, FC: Walnuts fully cracked with
undamaged kernel released, FCB: Walnuts fully cracked with damaged kernel released, KLS: left -in the -shell kernels (kernels,
trapped inside a partially broken shell, at least one-sixth of the shell is broken), CW: Walnuts whose shell was intact with only a

minor crack.
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