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1- Parallel plates
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Fig. 1. A: Pressure test with parallel plates, B: A typical force-deformation diagram of the Berberis fruit

a g ool (Bolad job 4 S5 ogme a5 0 lo o
M8 plalejl s abg e sloss 4 4295 b (3900 b (B8] &0
s oo Ve BY g 300l (gl oS I3l o33 g 2855
9y Jlosloge 69y 3 9 48 ol dbgrpo low 4 Al 4id>
Sy S o1b Al S oyl 1> & ogee b 6,5 plox
Sliglojl Canly (oo 6165k o g oy b s
a2y Ll cdpd (o0 pll (d90e 5 (8] Caz 93 2 )3 yo8de
Gl (o0 0910 p3) 5 ol 5 Cashy 13 Lllojl Sl pae 4,
sleghy )3 g cusliS ol J3I 1y o] le b as,S o s
2By (108 (e oy cdl oy 5 el p ()5 e 0l
Gy 93 53 9 (15 4k j2) 2o P VE LSV (i b 03520
plonl g0s g (Bl Caa 53 5 aBEd 2 o e Ve 5 ¥ (IS

S5 B ogae yd JSB s (lise o pibi By lade ()l
A ol yio e daly s oSl o

>y 3L )50 (651 (e Olgie 4 (E) kil (51— Y
Psed yoj colue jolp a8 Jaame (S)l g cusis «ly Js)
dwbro il Jlog olSiwd 38l p 5 lawgy Cowl IS5 puii—g
() JSo) del cowd &

4 (b obxl lp e ) cwl jle &S (P) (Royix - F
o Ay oSl (65,

iy 31 odlatnl b ool pe> dolg (ol
— Jo5 ey e 5 () adoleo jl g (Y adoleo) 4 Sges
[(Fathollahzadeh et al., 2008) 1 duslro xS yio il

V:w (Y)
6
p_L (v)
A\

V g yio o Cons p 0500 lawgio s dw iy 4T g W (L oS

s g iy ol 45b o o o s
LD (605 ojll e e Ee/e ) CBy L Jlusws



V¥ Sy ogme v a5 (Sl olgs 3 Caghy T ()

— € JUid godl —F 5990 Cas pu 008 @ulilS Y (08 9 (S BSU j9ige —) (S0 )5 gm0 xSk paw (et (512 (53908 3L Jig Y S

LXWgpgvL )
Fig. 2. Wind tunnel for determination of the terminal velocity of Berberis, 1- AC electric motor and fan 2- variety speed
supplier 3- electronic anemometer 4- diffuser
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Table 1. Dimensions of Berberis in various moisture contents
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Table 2. The variance analysis of the effects of moisture content and loading speed on mechanical properties of Berberis
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Mean squares Degree of freedom Variable Mechanical properties
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3.178" 3 sk ol e ORI
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ns 3 sk Ol e X IS )L G e N)
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Error
ns 1 G L e
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*, ** and ns show significant difference at probability of %5, %1 and no significant difference, respectively
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Table 3. Comparison of mean rupture force, energy and deformation at rupture point of Berberis in various moisture
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Moisture content
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Table 4. Comparison of mean toughness of Berberis (J/cm®) in various moisture contents and force orientations
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Table 5. The variance analysis of main and interaction effects of force orientation and loading speed rate on mechanical

parameters of fresh Berberis fruit

Sl ole  @olj 4y o S ol
Mean squares  Degree of freedom Variable Mechanical properties
ns : SISk ey
0.148 Loading speed
o &L e NPT
1 CanSs
6.938 Force orientation il
. . Rupture force
ns 1 SISk e X (g 5L e pus (N)
0.125 Loading speed x Force orientation
0.576 16 e
' Error
S 138 L ce
ns 1 SR »
0.047 Loading speed
o SR URLES
0.290 1 A S8 s
.,Force Onente.‘flon Shape deformation
ns 1 Sk g X (8L ey (mm)
0.028 Loading speed x Force orientation
0.024 16 s
) Error
ns : SISk ey
0.000 Loading speed
ns &8 . 5o
0.012 1 S Celd (5
. ,F oree Orlema.t,lon Rupture energy
ns 1 SIS e x (g NSk s pus (md)
0.001 Loading speed x Force orientation
0.003 16 e
' Error
138 L ce
ns 1 SHMS b Ly
0.017 Loading speed
ns 1 &I e Sk
6.306 Force orientation TOUghn3eSS
ns 1 SIS JL g X (5,135 e pus (J/em”)
0.609 Loading speed x Force orientation
0.524 16 e
Error

223 o HUis 1y (gl me pae NS g do ) ) g do ) O Jleis] o (3 (6> dxe i & s g
* ** and ns show significant difference at probability of %5, %1 and no significant difference, respectively
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Table 6. Comparison of mean mechanical properties of fresh Berberis fruit at various loading speed rate and orientations

- 8 S yal i
R s R A ,
Vertical direction Horizontal direction Mechanical properties
0.503 % 0.120 1.387 X 0.498 Rupture force (N)
b a (30 o ) S8y
53681 0.111 3.3871£0.355 Shape deformation (mm)
a a (0F58) CanSd (553,
1.035+0.274 0.921%0.182 Rupture energy (N)
S el J93) (S i
4278+ 11422 sgdot 101gd (el n i) Rk

Toughness (J/em?)
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Values with the same letters show no significant difference at probability of %5
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Table 7. The variance analysis of terminal velocity of Berberis in various moisture contents

Ola o (ke @33 4y 5%
Mean squares Degree of freedom Variable
w 3 stk Sy
47.985 Moisture content
s
0.691 48
Error
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*, ** and ns show significant difference at probability of %5, %1 and no significant difference, respectively
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Table 8. Comparison of mean terminal velocity of Berberis fruit at various moisture contents

- ‘ o,
7-10 25-30 45-50 70-76 sk uls
Moisture content, (%w.b.)

A sy

a b c d
45106 62114 73402 9.0%0.6 Terminal velocity, (ms™)
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Values with different letters are significantly different at probability of %1
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