o) dusl pgle o5 il

o)l 05031 JRGA b V G i€

8y Ay S Dad 9 (229 550 Callad iy OUSC yy 9 Jad (2,5 (oS

RO RGP | RV

Tl shas ol dazmo < (5 )9l Aol (B3 r0 Crmn> s ¢ (Gkumas 03 30
b, @rﬂés oLl ((53,5LiS 0uSils ¢ SLEL pole 09,5 o)l bl IS 69’.‘-4"3‘0\
oleind, ® ac g ol8zils «(s5,5laS 0aSasls o Slel poke 09,5 sbiwl”
olend, T ac g olKails s5,5LeS 0uSiails  SLeb psle 09,5 Lol
o, e 5 oSl 55,518 0aSadls (L psle 03, Leadls”

mirdehghan@vru.ac.ir:_fstue odiuy o

oS

oS el (33,0 b sl g0l Bl 515 o)l pzrgs BB (Q13e Gl Slpole e 00,518 S lsrear aiy
)13 (2US (Slojlil yoe g Conl pdiolid Jlows (Jpazme 5 dtuy 0gee 055 0 )18 eoliinl 3,50 SS9 5 D jg0n
slosall wald) jla ;556 55 b )5Sl o pgon ctalesl ol Sloylil joe (1al3dl 5 kS S5t jslaieas I
o5 T U S eled by SlSieyy 4 el (0,8 Y Jlb (2,8 o 00,8 T Jlad 008 o008 ¥ e )5 g5l
69, )5 Lz b (Bolas Lol S5l il B ) Gy FO 5 V) Gleylil o 5 (elodl by SliSieyy &y il
Lol G018 oyl o (b 050 030 3 wabs 3 skt b ol 45 o0 S @l 28,5 90 BTans] o5, 5 sty
Sellad i g (iis Sad a5 ol (Lad s Geizmes 05 T (l Bl ogllask (590 9 Jlae ag g Had (sloged Ol
A 5 6 pplls S Bk s o Jlae! (slojlass 5 S8 5 lojlas il o oyl 90 ol 9 (or9,Sas
ey e oty Sy & 2T oS ¥ b 0 s o ol 59 8T g Sem Sillad 5 (ks Sl
el a1y ol S 5 (oS sla Ty bai 1, 5l

doddo

5 b iy 53 ol Brae a5 Cool i 5 (55500 S Slge I Lo golatl 51 edle ay o5

odes Lidu Blos oy sbasuly Some Slge daslig 5l cewlie @ie ogme (pl S ol b 3131 sanlys
b HgalinST a4y o Jgaze (ul 45 095 0 czge Gred 9 Conl ELBl 18 G0 dly oge 0y Sladl
Syt ek e RIS (5 4 05298) 0T ool ol Sie sl 15 5 90,5 st oy (25 (Fogll 5 ol
fy5 Comgy LS sladiny WS ol b3l Slolsl ley Do g Les 2l b 55 iy slaails Sogll oas alol
Szl Cangy (Ny )0 p etz Gli8l e Gegead 4> 0 YO les jo celu Ve Cow 4y JiSTas les o 1) o9,
oo led o dan £l o o A g3, pr Cewgy b olyen 5 s 0,5 LSl (Fergoson et al., 2005) 5 5 5l
Wy Bl amy Ll Sl 0 Bl (650l Sl ) (5)led BeSgma g ey At (ord Sush; g (genls 42 )3
sleyge,eo 5l SO ksl (Fergoson et al., 2005) sl walg> lis 1) slud (@Me 31 Siz jlade azan #-F 5l aw o9, 65
008 denS T oy, DliSo 3 0S5 o Wl o316 slros gl 8 cils 5l o yee 4o b=y BB g el ppe 2LS
o155 (Valero and Serrano, 2010) oS oo Jowd ol g oS anSTes a1y o LSl 08,8 0T L aS el (L1 o8
OO Cews 5l 2lS cogn (0 5 IS (ki ) B (s il lie RIS b elty SUiSiay oS Sl 0
Aoz 5115515 slaogen Sloylil o Gal3l 5 (S 59 b g 6l Jsbo po Jsbws el slso o 5 039
Sgu g0 45 Ju,S Al b S o lse 1 crws 00guze 4y 8 0,5 (Elamin and Abu-Goukh, 2009) cewl ool 390

\

y ¢ .y
e


mailto:mirdehghan@vru.ac.ir

o) dusl pgle o5 il

o)l 05031 JRGA b V G i€

iz g ew bl b dacdl> ;o wlgs oo Jld (00,8 ol oo ol sloyd o ol5] caw g YU Jxlss glyls  Sen oS
Hlows a8 0 ooy 4L 19165 sgun (59, oo plowl ow,, 4o (Bansal and Goyal, 2005) 5 ,.5 )13 solitul 5,90 aosisV1
S5y 9 M £ feling Olime Gl mizmen 5 oS 0lad g 09 18l cow JUB (055 5 el Sl b Looges
05m0 (59 Sy oy o (EIFAnany and Hassan, 2013) a,0,5 Slo,lil 0,90 HLL jo aals sloges 4 Coms Wrogus
sl B g eols 2als 1) SO, eSS 5 ogee (359 G2 (e JlS S (05 L bbogee jles a5 0l et (S84 55
Ay Sl 5l e O St 5 S aS >l 5l (Bailen et al., 2013) cowl asladl JUES PR TR £y
5 Jo> g Sutlop plin (Slginl Congy 5l Cagy iz (29) £ S (b g (F909F S5 by § g S
Saled 50 9 slem slagl codlsd (gl o a5 wlboe Slojlil 0,50 (b o5 Congy (Sdwwg mizmen 5 JE
(sl 0 g a5 (2alS 50 Ll eaiiS 0T 5 LBl Slge Sl A axgi b g 0gb a5 A Sl g (>, slo Sog)]
Okl oo oSt g Q3> olge Ol 1 gy jslatea Uialesl cpl 036 (slaes ol )8 S gy (el g cdl plSouinl Laas

28,5 el (pllaasl 0, 5 ay CoheS L 5 Slo)lil jee Sguge Saled ) 5 19,See Sdled g i J S 0

b g, g olgo
8T e £l law alad 5l Bolal s a5 oyl Esl Al e 45 VYRS oloysy e S5l Laoges cadl
opd dedo 5 ol glodiy 5 CleiSy 5 Wl aiey sladiged 0T 51 ey g oo Jiite olfislejl a4y alolidl laaiges
lowgty g ol o3ls J1E sl h Byl (h9)0 Wged o 5l @S Ve sgax e il Ba Jles Jleel jslaeay
Yo slraia) gldl pely SliSioy a4 il JUd (05 5 (o5 To ¥ slaaiey) Al S Jlud (05 g5l slastadly
e 4 Lo g slaaiges I GulesT nl 55 wiad oailingy 'LDPE (bl b sanains g,k 5 Lo (a5 ¥
Sy Bk ()1 Cond )3 g ladiged b pelitee (wled 190 (98 Slge ssl> laSiLall 35 oslinul sals
a0 VY gloo b ailso pus 1o 395 9 JolS (gaimains 51 s raiges .ol ools 1,8 (Bg,bs o550 0,950 0 LS )0 Wrogas
A ools 118 3o 0 AD O s Cugb )y 5 wgands
9o 5l eslatwl b g (Y+))) o, Ken ¢ Alizadeh-Dashgapu oy, (wlw! p diny Cavss 9,500 Codlad (6,505l
a0 VEVA (glos L jilisSSl po o CtS (ygmilimgns 55l sl tass iy 28,5 Sjge 655k 5 @8 CitS b
23,5 b 5 03508 el A VE C3S 51 s i & 8 5 6555 slo a8 sl 5 0 onls 415 ysgeailis
"GC oS 3 esliiul b lo,Lsl sl 5l 59, FO alold ay g baylas Jlosl jl g 55 dliy oS S (S o5l
259,5 plil (v- -9y Elamin and Abu-Goukh g, 5l eolawl b g
0,8 cpnd O 5,1 200 505 ulal 1 g (V22 F) o) g Valero g, colaiwl b bbdiges cus ob3)!
g 50 ba)les 5 Silis anlio g SAS 3381 o5 5l oaliil b osel cews a4y sloosls Julowi 9 4520 Laalejl bL 5o
Sl Sygo JuST I3 05 absgy 55 1ayl0g00 sy 00,5 dslons LSD (5051 L o0 iy Lo

SlSie sl il Cos 5 atay Cang (2,5 0l ) og,5ee collad a5 ols ol baools il 4y s

g aiel o T Jld 8 a5 o lad bjlers o (Sl dmlie () Jgaz) <85 18 Jad 1S g el
45 0ls LS @l eizren (Y Jguz) iy wals o & card 1) (SlS St e (2 5eS Lol prly LSy
J32) S8, 18 Jlad () 5 bty SlSiayy (slajlet o3l Cowi 58 5 Aty Cangy (6L 03) (09,8 Culad
Ol 27 gLl poliy OliSiopy @ anicl (o) ¥ Jld ()8 a5 ols i ajled o (eSSl aliie 5 ()

"Low density polyethylene

y ¢ .y
e



o) dusl pgle o5 il

@00yl 253y WA joapeid V G i€

aS wl asiee Bitter Gourd og.e (g9, oals plol w30 (Y Jgaz) il vald jled 4 Caws |y SelS SCis
Sl Glies 5 0l o bole slapisily colld wle (pSaSles 5 ol 4 Bl o b ey SlSiey
ol ) cawiles g Ll Qd> b 5o Jld p,S (Bhattacharjee and Dhua, 2017) col ools alS 1) 59,50
oil38l e El-Anany and Hassan, 2013) 5|l nSs g 5UgmSYE L asle Jolw o)lg0 saiSay o slaes 5l
S9bise (19,50 Sbud ol o Calgd 50 g 0ad S8l 5,0 4 15 ke Slaisil S5i8 alS g egee 8L plSoi
.(Bailen et al., 2013)

DliSaay 5 Jlb )5 lajlass ol Cot 5 ey it S (1 Jgaz) ibly 4525 Jgox @l el
O Gl (S g dalh jled 4 (dSS (liee r e o ol laS lajlend G (il dalie B)F 1E elsy
3, Gtalesl ol @l Bk (YJsaz) <85 Gl el plty OliSiopy @ wtiel (o)F F b 08 b &
5 9l5Ee) Conl 0adh s 050 ;3 S (e R 5 LA s als Cales jo 5 Gl g wdg el s
S 38 555 o iy SlLiKiapy a5 wis,S 3,155 Elamin and Abu-Goukh, 2009) yeizes (VYAF o) Kon
Cailon 5o Ll Gladls il @ az gt b 550 Byb sl ] 00l jg0 0gue 40 itiS lixe ol g s SO SleldS
o Jobw o)le0 (6 pddeis palS fued 5 b plouinl iuliEl g Jeke o)lgs s0iS wims slaes Bl culled )l
.(Prasanna et al.2007)

35 Ay bS5 0D g 29,5ern Sedlab i 2 by DSy 5 Jlab ) (sl lac 5 el g 4528 s ) gux
G,¥0) Slaylil 050 LG

Sl o (puXile éalﬂ a0 Ol lio
S GaSL o, B as,
VEVIAL ® Yy JEA ¥ (M) Jlos
Va/f- Y oYY VE b
FE/f5 BRI ey ) Uas
YOI A <IN Of+ Y (1) &l s s o

S5 8925 Sl e SglaT NS g o )0 S g o0 gy Jlesxl pdaw jo o e o 5 4

Stolsl 0598 Ll ;0 GBlaesl 03 5 dluy (ki SAD g 99,50 Cllad (59 pely DLy 5 Jbb ()8 ST Jooo

to S T dld oS + oS VW S _ . Vb oS b Lo
¥ s L
sl DUSe reoliy DS Sk atd =5 > /‘(

(29,50 Solad
fIAQ0E-[-VA C ot-/- v be oYvEe-a0ab  o/fAGE-/-frA OVFRe/-V5a (@5 o5
log cfu/100gfw™
29,5 Sllad
VIAAYE- /- £Yd ANYYE-[- 5 C AIY-ok«/--ADC  AYAOE-/-\D AldFYE-/-fa (e5Sk o)
log cfu/100gfw™

YE/ASEY/-VE D FYASAEYEYY aD  FEEIARYSTAb  FASSAEYYSA OV /VEARE/SVA e
mgco,kg-1hr-1

il oo oy S Jleil gl ;0 LSD (9031 0 lappuSiloe WS 058 Jlo sire gailics Jgaz J51o glite g,

8 ey Sy 5 Jle ()8 503l ot g iy IS Gipdy ol (F Jga2) (uilyls 43320 s el
F s 0S5 aled (oo 50 90,5 oy Lials ege (S 3y (ylie Sloylsl (loy Gial 3L aS ols las mls .cé )3

y ¢ .y
~/3’1ch



o) dusl pgle o5 il

@00yl 253y WA joapeid V G i€

y ¢ .y
e

sl 48ls O3l 09,8 bawgi ogne S o pdy 5l JSE 50 1) b o e Ll il SlSioy o azél oS
(Vg) JS5)

0399 Jsb 10 5 day 050 00 g b (aZL p ()l Gme U el DSy 5 JLb ()5 oS ol plis
sy b e 5 Sle,ll ley Sote ialzdl b aS ol oles byl o Cneflos dslie gl (¥ Jsoz) cusls Ll
o5 T Ul S e o ol 00 T Sleylil 050 (b oge mab Lais o o0t Jlasl slaylegt 5 ol aals
(Y g\ JSis) cuils Ll 0,90 (b ogue pabs aslis Laas o1y 13T o iy glosl puuly ol 4y anadl

o bl 31 s byl ey daylas 3l o oyl o0 b Wroges (o (sloggd sy aS ol oLis gl
woyd  Sloll ploy Gl L a8 ol (lid bajlas oy 5eSilos anlie il (izpen (Y Jguz) 285 )18 gl
o asel o)F ¥ b 008 sle 4 by o] GreS 5 wald leg 4 byrpe losed slbogee woyd o ytia

5o 00 adgi ool 591 9 shae Gliee 2 ol G it Sl g Slo)lal oy dajlass 1 ga3T bl el
baigas wollasl 552 9 Jhae Gl 2 Slo)lsl Gloj Gl b aS ols lis mls rizran (Y Jgoz) 052 o gne 5 ainy
@LA)LAJ‘ 0,99 ulala L A)\by )‘.b)?): Sl A Cams ‘5’1“‘.»[.\.9 S¥ 9 )L:.c )l IR )Lo..u ‘SLQO}.\A 9 el 00y ooj}é‘
Sealo g ploj dr S ogee 32 9 slas Lia (59; 2 |y 3l it ey SLSiepy @ sl (oS ¥ 8 S e
(Vo) JSK0) ol aisls

S99 e 9 (b Glogad (e 03 5 pab (IS S pd slaasll g el Gy g Jd (S sl yles JI-Y oo
5 Sy ollasl

. ax°
Slagye aSilee - Syt gl
&l
etk 5 g slae O (slose o0 9 pxb S s
Y. AR “IVEY *F -lo8 ** A M s
ARTAT YOIy yyay * YNATE ) D) Sbo,lil ol
./‘,? 13 ’/Y‘Y‘ L2 ‘/'AY ns ./‘\‘,ns £ TXD
SRR oY “fe YA Y0 ) Sl
“feye oYY ooy o/ OA AR las
FIAY YIAY A\l YIVA () &S sy

Bl 825 o Jre Sglai NS 5 as )0 S g oo i St mhaw jo jls S o 5 4 g

6 B Atharvest @20 @45
a a
e b
- a
b b
éT
0 T T T T T T

e o3t S 3s

Sl 0,99 (b (llaaxl (8, 5 aiy osllach (551 5 she 5 (i (Sloged (e 030 g pab (IS (dy 5 0l S5 -) IS
Wil e do 0 S Jlis | maw o LSD (y5051 j0 b puSiloe M 09 S sre ailis b ygiw (g9, Dglaie By >

o g
e

-2




o) dusl pgle o5 il

o)l 05031 JRGA b V G i€

I:l\i.a;f Y JL!.: L"_-u.f
[ PORSERICHEL SO VL35 i | PJE 3

[ FS TN E ]

-2

oy 5 el 5

o Slose®
Fe o305! sloS3s
5 b losd 03e g pab IS Gipdy 5 olb S5 sl el elodl bty SliSieyy a4 aniél Jld )5 5 Jlad )8 e 51-Y IS5
Sl 055 b ollert 08, 5 ay sllacl 52 9 5kae
Qb ce dopd V Jlol i ;0 LSD (5031 50 o uSiloe S ogs o sine sailis a9 (59, Cglitie LBy >

Fhoogee (&S 9 sl (ol Lais ey DSy 5 S (05 lajles GRagh (pl Sl Jelo s b
UM.QU ‘wa..\) d&ls 9 ul..)‘ g_)d} L! p.....uLu UL.K.\A)J aS Sl oo U’“’)‘)f Lo)> 090 (59, 0 r:L?u‘ @R .b;)y
«(Lal and Dayal, 2014) ceul oo sgue (Sidgil )l olsd ialidl o layigl collad gals 5 oyl codlad
Lis g Jolo slad wligly mals 5 (Sdplie glbeadls (mals b gl @bk, a5 0o S laie Koo o Kimgs
ol ol &l (69085 S gilE )l olem a5l o ShanST 5T LS 5 Lais g baieil collad 2alS ogee Cugb,
el olge iol8l (plSoinl jiol3dl ol ) Lads o il Q> b 5 b oS (Bhattacharjee and Dhua, 2017)
5 s o2 9 shae 030 g el L8 5 (Sl ) elst Lads s Bk (g 00l (05,500 Slled ol 5 S5l
(Bailen et al., 2013) cewl ouls (5,842 65 0900 (5,0l IS
b g sy ik g ol S8 L )b )l () g el DSy 005 4 ol plis gl bl
b‘ﬂ)éowmmgﬂmga)&mdij&u@wswyUMG‘OWQ‘)MMGW509MO)99
Sonte 3 S Lai> 40 (g in U Jbd )5 5 pelis SlKie s plgs 0,5 a5 ol lis gl e 3,8 L

&Ll
e 00010 YV Lyl nl (65,58 5 s Lanme (sla gt o Lioled croges 0,5 Lay” e o8, o 0gus yoe Jsbo

Alizade-Dashgapu, M., Esna-Ashari, M., Hajiloo, J. and Asghrpur, M. 2011. Effect of CaCl, and exogenous
putrescine on post harvest life and quality of peach (Prunus persica L.) Batch fruit, CV. ‘JH Hale’. Fruit,
Vegetable and Cereal Science and Biotechnology, 5: 40-45.

Bailen, G., Guillen, F., Castillo, S., Zapata, P. J., Serrano, M., Valero, D. and Martinez-Romero, D. 2013. Use
of a palladium catalyst to improve the capacity of activated carbon to absorb ethylene, and its effect on
tomato ripening. Spanish Journal of Agricultural Research, 5: 579-586.

Bansal, R. C. and Goyal, M. 2005. Activated carbon adsorption. CRC press.

Bhattacharjee, D. and Dhua, R. S. 2017. Influence of Ethylene Absorbents on Shelf Life of Bitter Gourd
(Momordica charantia L.) Fruits during Storage. International Journal of Current Microbiology and
Applied Sciences, 6: 1553-1563.

Elamin, M. A. and Abu-Goukh, A. B. A. 2006. Effect of polyethylene film lining and potassium permanganate
on quality and shelf-life of banana fruits. MSC dissertation. Faculty of Agriculture. University of
Khartoum. 27-45.

y ¢ .y
e



o) Sl A gle 0,5us ol

o)l 05031 JRGA b V G i€

El-Anany, A. M. and Hassan, G. F. A. 2013. Impact of activated carbon from date pits, potassium
permanganate and their combination on extending the postharvest quality of three maturity stages of guava
during cold storage. International Journal of Postharvest Technology and Innovation, 3: 403-425.

Ferguson, L., Kader, A. and Thompson, J. 2005. Harvesting, transporting, processing and grading In: Fergoson.
L and D. R. Havi (Eds). Pistachio Production Manual. University of California. USA. 164-169.

Lal, G. and Dayal, H. 2014. Effect of modified atmosphere and KMnQO4 on the postharvest behaviour of date
palm (Phoenix dactylifera L.) fruits cv. Shamran under different storage conditions. Journal of
Agricultural Science, 4: 133-137.

Prasanna, V., Prabha, T. N. and Tharanathan, R. N. 2007. Fruit ripening phenomena—an overview. Critical
Reviews in Food Science and Nutrition, 47: 1-19.

Valero, D. and Serrano, M. 2010. Postharvest biology and technology for preserving fruit quality. CRC Press.
287 p.

Valero, D., Valverd, J. M., Martines-Romero, D., Guillen, F., Castillo, S. and Serrano, M. 2006. The
combination of modified atmosphere packaging with eugenol or thymol to maintain quality, safety and
functional properties of table grapes. Postharvest Biology and Technology, 41: 317-327.

Interaction of activated carecoal and potassium permanganate on microbial activity
and respiration rate of packaged fresh pistachio cv. Ahmad Aghaei
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Abstract

Pistachio as an important exportable produce has high economic and nutritional value which is used in dry
and fresh form. The fresh pistachio is very perishable resulting to a short shelf life. Therefore, in order to
maintain the quality and improve the shelf life of the fruit a factorial experiment was conducted with 2 factors:
treatments (control, activated carbon alone (2 and 4 g sachets), and impregnated with saturation potassium
permanganate) and storage periods (20 and 45 days) in a randomized complete block design with four
replications on pistachio cv Ahmad Aghaei. The results indicated that the fruit marketability, taste and flavor
were decreased, but fruit hull browning and kernel off-flavor were increased during the storage time. Also, the
results of this experiment showed that the respiration rate and microbial activity were affected by the treatments
and applied treatments maintain the overall appereance and control the fruit respiration and microbial activity.
Among the treatments, 4 g activated carbon treatment impregnated with saturation potassium permanganate was
the most effective on maintaining the qualitative and quantitative characteristics of this pistachio cultivar.

Keywords: Browning, Firmness, Marketability, Storability.
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