il 5l e ol e o (K55S a5 S U el Comsle

Y&f&&:ﬂ)ﬁ:ﬁjdﬁg\&zmm

Kls (g kd 5 owikige 0 dKEils (65, 5LES (Gla pile pwikige 03 S sl g Al wbid S C g4 — Y )

Ol

arajabi(@ut.ac.ir- , g qo ;5 Je 1J g odiny itk

0 S>>

- %

Sz 9 (Kbl 5Lk ¢l oty Ll o0 45 ol 036 0 g kS SalS 55 (S ele (SIS
San 3,8 S JE g Jer g sauate csduaz s plrals Jsb s K Ll bl 53 s 4 03y
(i3 g Ol gt Sl 3 Sl Ll s 4S s SBS bl U550 Cands Gaiow ol s ol
5 U il glagd; o (KB5S Gl 1y RSN Sl s gl 03 p LI 4 Gk 5 sdax o
oS adnd o3, U1 5 (KBS e ke feS ssle ke o35 LU sls 0L S a e Do i
PN S 4,0 e izman disls polal s B 4 glin S 40 Sl 53 1) Jldie ik g2
2 OLSs slagd, 5 olelis,) s ) SBS ke oz Y gy, SawY Sa 0 gl 9 S
S Bl KBS ol (Sealys Skl 45 A ols GLE L3S sl +/00 glas Jlez>! (5,05 ias pelaw
A3l o Ul el gauatey (Sl 5 o g sl (W) meee 2S5 4

(K55S b g 3 (5 4 skt Ul gubelS slo0 S

PRV

Wl s e SIS OF Y pU A5 wBl e 4l 03B 5 LIS S ke o L LU
S 45 .(Akbarpour et al. 2009, Holland et al. 2009) ol sl 32w 5L laatnd b caw b s
56 o kS LS 5 Sl s Syl Ol Vel i e 31 S Dl 1y DMk 51 (g5l
dsb ;o Selus sbag g (bls,l -pl 55 .(Dadashpour, 2012, Lu and Wang, 2007) s S (> 355 4
@B 5 e 5 by opl 15 kbl ol Gl 03 (S Jels g plralr 5 JB 5 Jo
Al &Sl Solus byl 51 S a2 ((Mohsenin, 1986) ail o Solial glag s 3l i
r s 3 R Ol ge 4wl 5586 das o 55, R slaege by s g Sglite b (555 p b
Slp il Kew &S glacaasy (Ruiz Altisent, 1991) ol s w5ld s g SSIK Sl e



53 S0 pS b sl 5 bsie DLl b Jl e s Aas Eo <l 5l e Jl e dsb 53 LUl o s
SIS o S s e g I (55 KBS Ay 3 Slides fdy el 0dd e3ls 0L (V) gu
O3] (P gas g (K gl sl ol pla B, 5 eslitd b (SKealis slak o 4 gha s
o (Ahmadi et al, 2010; Lewis et al, 2007; Wang et al, 2006; Pang et al, 1994) Jyxb 5 b saw
(Holt & Schoorl, 1997)akas &S o ,Sa 0 amie plpy 53 1) o9 U Lijls g8 b= a5 Jiluy
S 5 S el ek el Sl 4y U U1 (S5 S 555 s sladdllas oS cl I s cpl A4Sl

Al g sl S 4 0 e Jlhe 3 4 e 435Ul 0 e slagd; (S 5S dylie sl

JGl ol 0 53 0 gm0 (Soolys 55,4 Condy -V g

(m) bsiw g5, fomily S eSS e sl Jle JE bW
VPN ISl (Sl Qs oSy UL el e &

S ! 0 g0 034

15,1 Saaliy s 5 Jo

S !

AIETALY Selys (e (S by Gy Ay Ay SU
s 9w (5, L]
/00 —+/\O Selus Sy o¥8 L A gds 4y eliS o5

> PURTES) .
VO Sl /Sl g S RIS Gl e s

TP

SR L 2 2by) (re3 b g3 p &S wded) 01l obd Glasll o e 51 035 4w b oLl
5308 Flo 55 0) Csllas Ll i 50 555 55 Ol eea Sl b ki gad .o £ plowil (gl b oglus )
Oallas slos 3 ba,bl o mdly 5 o500 51 S cole Vo PBlas ad o n5d (Cusb, duoys AD
dod ($3\wtnd (51 2) SV g (55, S (LI slapl 4 S 4 e mhe e A (5K
2 T ol A 03 I 4 S0 sk Ol 4 bsie gla Dl 5 gz s Kty (A
ol o3ls L& (V) Jgd> s Ll glaaasein . Las ol (V) Jgds s odd 5,9 o OB bl

(VYA O)\Ker 5 LS ¢ Lewis et al, 2007) &l



sS40 3l g Slasuie -Y gl

Oswly a e (GP2) atczu¥l J s (mm) Cwlbes SS 4o 3l
‘YO Y/¥ 0 Sy

i Yoo 0 sV g

/0 “/\ v Sy

¥iad) AJAQ A €S wsr

/e YRRR T \ B,

05251 Sl

il 4 oEiws .l o 0305 OLE (V) K& 5 LUl bgiw 51 56 4 S8 (5,805l olams
5 0hd sgoes (Marop) bsh g1 I 28 55k 4 (g5 V(53500 ke dhoo 4 0

0505 plsl H)

s @5a5 039 Sl AD S g 550310 Wsas pa sbal 5 05 g (5 40 SO g3 plowil 31 S
S (58 o3Il o g gp LS 4l 3 ke pprizmen g p S VMY sl o fleg 5 3 g5 e A3 VY
b edkes A Sk b (ol 4l gl s 598 (5 fadee Vo 358 b 53 5y5 op e 58 o3I L o gee Rl
G35 35 AE yeend oS Sl g by g g Og05] oKims 9, 45 Wged J5 I3 4 4l 5 fedee Vo s
ol B (59,5 53 Slke H&ile S b Wigad p gl 65 (55, Al a3 5l 0 olkil 55 ey S

el s i Of g8 4 ol
e ila ? i Ol A

4

greress 3 a0 n_'._-_:,b.a_.hi-

H
Thiiis

7
- _ N

e in dall Ceaad v

Aapspses | g —

al

v

08 o ooy 4 (SBS e Y S

bt 03T By IS £ b ) Y



Sleli o3 guoue 0313 Jidg slp GRo Vo5 /8 /¥ /N0 /) 0/00) bgiw Sleli,l g m 5l LUl
212 A b gl (s Como DAE ae gl KD w I (Y) Jgr 53 0k jasiie SKes
093 (o 017 5 ¥ /N0) bt slapli )l 51 pany 55 il el PR T 5 b g ¢l
12 (Drebouna) iS50 pl,1 uend (15 w3 gy 035 iS5 4l B ¥ Slaaseda b Jliows
N0) fuS b shu gl AS (oS gl 05 4 45U g Sl A ealil ol Qo w0 (9551 Al
Sl o edyled (o 1/8) YL badu gli)l 5 (& 5 Jom 5 plralr dsb 5o &5 SLo sduled (G
Al a9 s e s (SSLG

(42 55 €impac™Mm & (Ngrop= Drepound) (1)
Al RIS Cka g s Ul e m e

oyt S D g3l 3 dm AS BT B o (IR 4 s S (e e 4 DS e 5l
3L U (Cugb, o,s YA 5315 Sle amjs Y1) Wdd o5 GBI gles 5 sl FA Jub 53 s o4
d&uagdm,xxcbﬂémb,;,xmw,ﬁeuw}sdueﬁ.xsl.;ﬁ&;,mzaua}s
Al gy oo b (F 5 ¥) SVolas ol g (KB5S oo 5 (KB5S mhas i oy K335 5
.(Bollen et al, 1999; Lewis et al, 2007) Lad sl jaddes /) S35 L Jloms e o5

BA=Zab )

BV=2(3ab+4d’), d=dy, —d, 3)
Il (BB S Ges d g ddlor sl ol SO mhe SxsS 5 Syp sl 54 ba &S
Al e eals OLES (F) US55 byl opl Adb o fedes oy 0l (5,8
bl sla LT
PISTREIT I PUP{JOE T Golel 6T cou (61) byl 6T Oga3T 31 sl b s osls ales
°JL*'¢5)‘5‘J3J:§“€J"?CJ}"‘&’.J§UJJ<$JS¢-’.=>63)*1’33*"855)‘7ﬁ;:§‘9ﬂc““w4’.
W23 8 el o, g6 SlibesT b Jalas alS Soh b 5o (Kb sS pmhaw s5)
o gl
33 SIS Re VOA 5 V/EA NYP 5l o as gl 5 Dby on b 0B sl bl (ke 50l palis

(p<005):y)|:wmr5)m“ﬁaaﬁnd§wﬁ:&c ‘d“stﬂ)b 4.1,9;'5 @L‘S é;\.h.o



S KBS S p gl i 5L

S 54 0ol (555 (S g 9 (S 5S phaw o b 0 03ls OLE (F) S5 s oS shiles
o K55S Coglis a5 Lsls 3lis M cpl adb o L 5 g (Sl of JLs 4 a5 3¥ 58 g,
s S ol Sl Cd b o 4 DS b pli)l s pSa e ke #ou ol g
S pn loml g i by Ced |y R SISl pda 551l b o pS a0 sk
.(Dadashpour, 2012; Lewis et al, 2007) s ls cilas s Oliises =L odel Sl (4T o
5 Jom i ol 53 oSes ol o e 5 (g eV 0) (KB5S e (gl ko wlial
2 ook o5, Ul Glom b slap il il 0k ey (F) K5 )3 osbe 0B, U1 gl U1 J&
Alresis 4oV s Sy S cosr (L ke Gl SEBS e Gl sl ulad
RS end e Sl VAR 5 VYN A Y/FY YE/PF

900 s oS

0 . . . | , ;
0 20 40 60 80 100
baiv ¢l (em)
Il+ A = Wb 5y K2 O s g KM mee )]

o5le BT gl slite b g Slelis )l 55 cilisen Sy 5 slsn 45 4 5 6 i eS Y S

osbe o8, slp fo S b g5l 53 1y (KBS 0 5 S 40 slge Kb dade o alail, (0) Y
el ety (Gemly 551 ol b B) Kb Jpae Sl b (KBS 0o Ral5l Wy, das e DL
63Jﬁ“'§?.;'“”y¢“57.3’J'> ‘;‘} M‘gw&\.@ﬁb&.}.«y L;‘ﬁ)l.\}.a&i‘isw‘ JJWJ&QAYL@J

) St B K4S Cmad 4y g 0305 il 1, g oo M Ll g o0 &S Sl 0 )l 53V 45 amip



o 5 ogl 05, Ul gl w0 S35 L 1) (KBS e Sl KK (P) JSG s b esls 5,5
HAE pad (V) dsles s g3 4 0 (551 polae LS o0

8000 71

& 7000
& 6000 - (Y5 g9y} Sz

L ]
™ 5000 -
—~ 4000 -

£ 3000 S
2000 o U

Ny

3, 1000 -

-

‘1‘ G I I 1
0.001 0.1 10 1000

o3l U1 sl S b 3l ge imnia¥l digbe gl 53 2 ) bghes gl s (K55S e ¥ IS

00 | (g A5 W IV g9 SV A s X Smath

500 L]

agaoa

—
Fos
| =
=
= 2500
i Fie e
\q_\ []
i 1500
x
i
1000
*
] x
SO0
-*
"~ 4
a =
a o3 o4 Le i LTk -] i | 17 1.4 1.6

013 iz iy 5550 @)
(ol (3, LU lises ;S0 50 7 gha (gl 42,2 (S35 25 03 4 3 (20 (KBS oo 0SS
KB5S U 6l U
313 DL (V) JK5 55 45 5 lailen als dal g am ) S K55S g thow Sl 45 o5 OLE gl

b Lol b alis 53 1) (s a8 (KBS (fw opiden b oglu o3, (508 ;S0 00 g gl ol 0k

S5 g og G o gSan UL DL s sl ol st a (ss b5 Oby) feS e



Wb LS 5 o O a8y (3l i gy (SO plSouial 4 LUl i oS 558l g b
L .(Ekrami-Rad et al, 2011; Holt, 1970; Lusting & Bernstein, 1987) 5,5 Ko om0 Jokuw
alis @, Joudly G 55 (S5 5035 lay SalS w0 Jlie 5o b Cuglie Johe b LS talS
3 bl by D 5 ol S SESES e G e Al S R
Garcia et al, 1995; ) sl sl 5,158 (Y2 0V) 01,1800 5 S5 w55 b s a1 5 (1440) 01, K0

.(Van Zeebroeck et al, 2007

Y s T A e B S e e i T ar an
.E.“:n.ji. ........................................................
\{J‘[N'} :

‘3
T i i R T = :

iy . =

a apa B2 =

G e =& =

5 10 15
o gi glis
= e 7wy

B PR PSP P I ST IS P I C PO S PR S

S S 4o
b kS o s OF 25 S, ghaw 5 501 03, b (Solus Sy 51 36 U1 (SS5S 0om 5 pela
o Ol s (g 7S g 33 o35 4S5 5b 4 b SalS (K58 e s 15 3 LT e Sl
3 o8 gl Axils S (KBS e (e e e bossle o3y 5 ke (KSS e
Sl sl S gl 5 At S w0 ok plp 5s U Db s sl SBSS Glapm 5 b
Al o G515 bshe gl L clie LB (KBS oS 3ls 0L s el Gy 05 b s
o daly 0) JSS B e S b sk 4 S | 55k (SO 55 o S S 40 £ s
“ L oglu e LU gl e S b g gl 55 1) (S 5S 0e 5 S g sk At ks
NN PN P[P0 I PRVISX- S | P K < K (o 45 das e LI ey ssb 4 dig) cnl s
ok g 3,513 (2Yb KtV Jgde 457 3V B (4, 2 SaY byl o Ll b e g3l b WY



So3LS ol wdige o o XS pegs
L
5 o8l pandapiia 5 s oSS Gy

gl 2 sl KB5S g Susb 4 e Yo ) SS e mhe gl S e Salg 0 &
Lsg Jldde op feS )8 Sa e mhe 53 g op e Vs gs) SawY Sa e mhe 5o bgie
S b Sl d gy Ldd awslis Kb sS plhs gl e dliwl b odel Cawds GBI (piean

Wl ok 0313 LS 180 el b (gl 3 g on Iy (KBS Sl b b oS plis ) OF o

&l

wj j’é.ﬁ )bl é‘)éhﬁ ‘5-4\'\-’ 4:.«.’ Mb_,&n: AYAD S ASE R K L ‘u‘"’.' ‘...»ls "t‘dlﬁ"“f =

XEXY Lo (ks s 550l oS
2- A. Dadashpour. 2012. Application Of Sorting Dependent Criterias In Determination Of
Volume And Area Bruising Of “Golab—Kohanz” Apple In Iran. Genetika. vol 44, 177-187.
3- A. F. Bollen, H. X. Nguyen, and B.T. Dela Rue. 1999. Comparison of methods for
estimating the bruise volume of apples. Journal of Agricultural Engineering Research, vol 74,
325-330.
4- C. Holt. 1970. Measurement of tomato firmness with a universal testing machine. Journal
of Texture Studies. vol 1, 491-501.
5- D. Holland, K. Hatib, and 1. Bar-Ya’akov. 2009. Pomegranate: Botany, Horticulture,
Breeding. Horticultural Reviews. vol 35, 127-192.
6- D. W. Pang, C. J. Studman N. H. Banks. 1994. Apple bruising thresholds for an
instrumented sphere. Transactions of the ASAE. vol 37, 893-897.
7- E. Ahmadi, H. R. Ghassemzadeh, M. Sadeghi, M. Moghaddam, S. Zarif Neshat. 2010. The
effect of impact and fruit properties on the bruising of peach. Journal of Food Engineering.
Vol 97, 110-117.
8- I. Lustig, B. Z. Bernstein. 1987. An improved firmness tester for juicy fruit. HortScience
vol 2, 653—655.
9- J. Garcia, M. Ruiz-Altisent, P. Barreiro. 1995. Factors influencing mechanical prop-erties
and bruise susceptibility of apples and pears. Journal of Agricultural Engineering Research.
vol 61, 11-18.
10- J. Wang, and B. Teng. 2006. Firmness Evaluation by Drop Impact Characteristics for
Peach”, International Journal of Food Properties. vol 9, 439-451.
11- J.E. Holt, D. Schoorl. 1997. Bruising and energy dissipation in apples. Journal of Textures
Studies. vol 7, 421-432.
12- L—X. Lu, and Z.-W. Wang. 2007. Dropping Bruise Fragility And Bruise Boundary Of
Apple Fruit. Transaction Of The ASABE. vol 50, 1323-1329.
13- M. Ruiz Altisent. 1991. Damage Mechanisms In The Handling Of Fruits. In ‘Progress In
Agricultural Physics And Engineering’ (Ed Matthews J.) CAB International. 231-257.
14- M. Van Zeebroeck, V. Van Linden, P. Darius, B. De Ketelaecre, H. Ramon, and E.
Tijskens. 2007. The Effect Of Fruit Factors On The Bruise Susceptibility Of Apples.
Postharvest Biology And Technology. vol 46, 10-19.
15- N. Ekrami-Rad, J. Khazaei, and M. H. Khoshtaghaza. 2011. Selected Mechanical
Properties of Pomegranate Peel and Fruit. International Journal of Food Properties. vol 14,
570-582.



16- N. N. Mohsenin. 1986. Physical Properties Of Plant And Animal Materials. Second
Edition. New York; Golden And Beach Science Publisher, USA.

17- R. Lewis, A. Yoxall, L. A. Canty, and E. Reina Romo. 2007. Development Of
Engineering Design Tools To Help Reduce Apple Bruising. Journal Of Food Engineering.
Vol 83, 356-365.

18- V. Akbarpour, J. Milani, and KH. Hemmati. 2009. Mechanical Property Of Pomegranate
Seeds Aspect By Moisture Content. American—Eurasian Journal Of Agricultural And
Environmental Sciences. vol 6, 447-453.



Susceptibility of Pomegranate Varieties To Bruising In Postharvest Stages

Abstract

Bruise is a major cause of quality loss for fresh fruit that can be caused by a variety of static and dynamic loads
of the fruit against any other object during handling, sorting, packaging and transportation. The main aim of this
work was to achieve bruising ability that can be used to optimize the design of harvesting and sorting equipment
and packaging media. The results showed that there were obvious differences in bruising between different
varieties of pomegranates and impact surface materials. Minimum bruise volume was for Malas-e-Saveh
pomegranate variety and the maximum value was for Shishe cap-e-Ferdows pomegranate variety in same
counterface materials. Also lowest value of bruising in the same drop heights and pomegranate varieties was for
cardboard counterface and highest value of bruising was for rubber on steel counterface in 0.05 significant
confidence level. They were also showed the dynamic thresholds for impact bruise to properly control fruits
varieties and design appropriate cushioning packaging for pomegranate.

Keywords: Pomegranate, Packaging, Dropping Impact, Bruising.
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