Iranian Journal of Horticultural Science Sl SLEL
Vol 49, No 1, Spring 2018 (147-156) ol il pste
DOI: 10.22059/ijhs.2017.215849.1084 OFY-107 2) YFAY jles ) 6 )Leis £ 5,90

by (o83 4w (5" S Ls 9 (295 (T39T » L9553 05
Sl Suw 58 (Phoenix dactylifera L.)

"1513092 dio 9 " Sy duows (! iS5 S
Ol el sy O 30 m o515 (65, 5LES 5uKiils Lokl 5 L, b S le g soedils Y 5 )
Olpl el iy (ol sy (K pgbe oKl Lils X

OFRONY/YY 25 pdy fo,l = VFRO/V/0 1ol s o )l)

oSy

5 295w (Sol Oy SalS 5 0smn oS Bk .l O pl S10ke oy 4 380 5 Sl e DY e o Sl L
b kel 53 L5 S ) slp sl s cale F Gl e sladan 51 L1 ST (J2S) Slge 5 Sa e
YO£YTC (glos )3 ol £ e 4y "galy! 5 Tt S b 035 50 5 ol L S aed s o8, S sy b
B b B s 5 JosSU Sy pon ShalsT Lad (o5 5 (00 AV KG) L andl baw 5 (il 51 g Lo gee A ploxs]
5 FaS 055 IS Ao yd Aald 4 Lol 0 Jlad Sl ses (o) a3 ol BLES hlesT s LAl plowil 1SS aw s sl
) dw B3 S ) e A5 e oS S o an 7 5 U Lo 55 I L (a8 sl LA (5 YL AN
L el o8, b 2B Sl Sl 2 e s AU g 58 Sl 1y ST doys ols e sba a5,
S8 s s ¢By 0 Ab sdalie )6 Sl Al o g B EalS (aa g 35 Gl b K (55 93 53 S I
L3l S S B b 2L SL (Sagdl (s Sad RIBIL K o3) 90 0 AR sdalie gL sSL (So
2 EF5 B By 4 ey L (35 as o DL S Ad edalia 0 KG s ol 03 (235 35 S Ee ( AS sk
s K Ol 5 boges bl kS Sl gl Ll 200 oge AS LS Bix 5 25,5 Sa 51 68 s

b a8 s eyl 3 0SS sie s

kS b B 258 (S, i sulsT (savolg

Assessment the effect of Gamma radiation on microbial contamination and quality
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ABSTRACT

Date palm is one of the important fruit in Iran. Maintain of fruit quality, reducing microbial contamination and
control of pests are the main objects of date palm during storage. To determine the effect of gamma radiation on date
palm, research on 'Piarom' as semi-dry date cultivar and 'Deiri' and 'Zahedi' as dry date cultivars were performed after
storage for 4 months at 25+2°C. Fruit harvested and were irradiated by gamma radiation (0, 1, 3 and 5 kG doses). The
factorial experiment in a completely randomized design with 3 replications was conducted. Result showed that in all
three cultivars, treated fruits had lower water loss and higher flavonoid content. Treated fruits with highest doses of
radiation showed better sensory quality and lower pest contamination. Irradiation had significant effect on control of
microbial contamination in Deiri and Zahedi cultivars but had no effect on Piarom palm. Zahedi didn’t show any
bacterial contamination and other cultivars also showed significant differences. In general, the best dose of irradiation
in this study was 5 kG. Results indicated that gamma radiation can be considered for inhibiting microbial
contamination and maintain quality of fruits. It can also be used as a technique of future definition.

Keywords: Date, irradiation, quality, storage.

* Corresponding author E-mail: srastegar2008@gmail.com



oS ety 5 e (Sosll 5 LlEs s 3l s o Sen 5 i3 VEA

oSl il g Sl LS 20gi 5l oolail

sladlo o pfeis joba b S plpea
LS 2095 oyl a4 Uzl 2ol38l Jb o 5]
Copde lp e jsba (s Jled S ol
Sl @l cilog 5l g ST (J25) ke s
Asha ) col ool solaiwl olie OYgaxe Oluls
Hls s sasady o1 Gl JGsl, (et al., 2011
Tt | 5 4 LS Fub g wiS Jee A8
I ‘_,’i.s‘_g.; loow! (aw) colu azlyo g 00,5
B (SlaST BT (SausShl cools 4
sy b (Fan et al., 2003) was il3dl wiyls
35:b 1) s ke slaole ¢ o JSI el pim wilgs oo
ol ) ol O¥sams (6,IS lojae g WS
sl b con glie ol oS e ane
a3 aSS] (glasl 51 Gl 05K 18 guSTesol,
6L ket el Wigd s 0ruig 8 S8 AL
ool b olde sole olud ol (g5lwogase (gl
5 St 9 eSS Ol 50 e

LglAJ;'- GL‘M%“' (B O Lsls ;mlsp'- Jyare
5 VIOKG LIS asg, slayd 56 cou Aseel
loo ;0 59, ¥ lojiae jo g a8 )5 1YY L/
s VIOKG o3y 35 wiad (5,l8,Lsl (F°C) Jlxsx,
ol 035 S5 e See Sosll alS s VIO
Sl s mogi sy 55 e TIOKG 55l ll
Aspergillus z,B o590 >, 5 oL St Sogl
ciulosl ,o (Iqtedar et al., 2015) ol s34 Niger
51 SUKKary «pae 3l Siwi slapd, » WEs, 36
Dolite slajd b @lhe ) saaly g g3gaw v ye
b cwol ooy LI YD £Y°C sles jo oo A o
039 9 SES 0 o8 A o 5o S oy o] sbsS
Sty Lol Bl malST (6,00,Lil 6,90 Jobo yo oS
3 i sals leogee 0 39 ool caws
Abd El Bar et al., ) cwl oo jlad slroges
oles (2013) Farag et al. wliass zls (2015

Slae p k2P B 50 LE pogipy wrs o

40 R0

doaid 5l e (Phoenix dactylifera L.) Lo,> 6.0
@ Sl 0pf g e layaie S dagnts
ok (2138 1255 ) (bl e o Jdo oo
ot a3 Jlods 5 aloejgls )3 ohagar Lo )iS
Al-Hooti et al., 2002; Benmeddour et al., ) w1
pole sl oy gl s 5l (S (2013
OB ey sl jo adly obl 2> ddlate jo a5 ol
Sy 9 055 Slogkd S5 prk slayF Dgd oo i
slpleile o 3l pila Gloys Jgame o)y (S3b
90955 Fp el Oleea (2B s b Slies
oy (e pogese siz g Conl odd (Brme ez (S
S clrossa 237 6 gl sl y9iS Sl jolo
ol loy> 2980 St LS C3 50 (595 5 0092
3 iblie o a8 cul Sis sloyr slaed, 5l 5

el oad 03 b ol 5l el lgieas 528
g Bl ol o Ly cuds i
9 Sl nlial bl @y azgi b ol ook Cuvasn
dogslon 9 Dbl al; (gl conlio bl (s gal 3
Sals e o e S e s,San S0
xS sly Wl s & Jsame ol
Ly Jyaze b Jpame CotS Lad> 5 00 ly slacc]
Slagts, GrioadaiBlil JS)sbay o5 Jeacas
Syt slaysle,S Jolis i Slye g5 5 L
OO 3y 435 (03 o) gy 9 035l 55y
Ljless (b slos 5o 65l L sl IS0 &,
Slge oo (59l aldly ;i Hhnall b g (]
Slaghy) 9 PN pgew 3p)8 aile oleerd
(Homayouni et al., 2015) <l ((SS5505m) (s
o @lacee Wils oS ooy LS50 laghs,
Niakousari, ) &l @35 5 o) Sgoome i e
g a8l s Hhenad] b (gapates YL &30 (2010
shoslital (Wb dje g Jlu 0 S @ b
@loed GloceS 5 (aetin) slahs dop
OB Syae )0 oz glags ler 5 (ulos o)
Cales 5o 5 gl o e Bale Sb Jlil s o
Lol olud oSl g oads St sloys oy CoieS

Ayl Ol e



VF4 VWAVl ) 5,Les PR 8,0 ool SLEL psle

A eolawl (oply el ATCL E, ATAGO Jow
A Gl (S5 2) o )d &G ygods odelCawdds da¢ g

.(Khan et al., 2008)

PH (5 y50 31l
@ hieo] b1y sad,og &ges 5l a5 Ve Gl
ooliiwl b T PH g ol oailes, yod Lo Voo oz
A dawlxe (PL-500,Taiwan) Jtosws e pH
(AOAC, 2000)

JS BasnsToly cad B )

L odsoges  (ShanST 8l (SanasSlol codbs
NCHR IRCIPE 2\ NS SR U e
Brand i, | b s (DPPH) shass
bbb 6,505l 6l (1995) Williams et al.
aglh OV gaalsb 53 Jol> Jslma (Saiuslol
A eolazwl

gl (2l j)l
gy 3l eolitul b sudgidl slacaS 5 liee
ladiged @i 5 05 sl poripel oIS (i S,
b oo Ls el 1O zsafsb 5o
England UV-3200 Model  « yogd nSl) (5,90

(Chang et al., 2002) . ously= (Cecil 2501

STy o357 (b3
o 3 mPl ol o5 Ol xSell sl
wd> 5 ol eolatwl (1955) Chance & Maehly
50 agl Ve Jelsd Loaide K o 4 ladiges

2 oailss )] iz gl BV zee sk

> b3
Martinez-Hernandez et al. g, L o> b3

gty (oo Sla Sy w8 Jelodga 125 (2013)
Ol o 5 ab plil () (29,5 (el (505
bug Wy 4 el g she b aile Slie
s obigel A (350 5 (55) Dbyl ez

O3y o 3 oge Ll Col €l Lo 5 gen i
el 00 g Sae (Sog)T rals 5 ST Lels
slapd; ohga LS golaidl Cosal 4 axg b
25n 50 5 ST oSt el wile )b
oy Slo,lil Sae o ol ceas wldl o LIS
O OV S Tt 5 I XV KV SCIR PV
weeS Slio L 50 oY ) o KG _aogiy slogd
9 S sl 0y an @9 e 9 A5
oo Sz 5l o pole 9 no ol Sasaad

e Sl

B 595 9 3l
PLS Olgo Ay
S ] e g e ipll slaogs Aiges
s g 60 g ooy Jols i sloys o3, 90 )
3 &y kel ply Sedans sl o,
@il olaxis b (e ol 2l sl
OA 5 az;0 0% 5 Jlod (20 4230 TV g 4z )0 YV
bl oSilefl & 5 Sl (B0 o dids
WA ool JLQ_,_;‘ UL?)‘)" olEisls

L 2095y b jlow

o b B e g LSl opgonr Siles]
loges s plwl VYAF Jlo ,o 1,55 s yo  bols
3 C yo  PXY oo JuslalE) oKt 5l solazwl b
5aSagy ,0 £ CILS Cgignl gol) 5l (+/F Glsec
Y-0kG  slasd b cou 2,5 lates (5 les
Wl 6l 361 sles o olSST o pogiyy oo
5 =5 b SRy bl bogee obo Lz 51
o b3, (29,50 (o9l g (A

0920 (339 (MR w20
EIRRB0, ) Jao iz 5315 b boys iy 12 (33
Ab pies p,S cfeee) s L (Switzerland
(Zhang et al., 2002)

Jolxe vl dlgo (5 S0 3lul
oS ) S s 5| slite el



oS ety 5 e (Sosll 5 LlEs s 3l s o Sen 5 i3 Vo

bl & 525
UF 58l 5 51 eolawl b ools (gl Judoigas s

LSD (y5e51 51 ooliiul b bagyoSilos duglin 5 SAS

3o )0 gad ey plxil o0V Jleis | mhas o
28,5 bl (Excel, 2013) ST 13810 5 lawes

o g W
GiSKep () Jgaz) mibyly i mls plo
2 e Sglds 18, g pogy alise slayd
isls las (p<e/+Y) e

039 el oy

(\ JK8) dbgsye nSilo duslio jo a5 465 len
Ol (2355 5 Jlend 08 A pp 50 05d 0 odaline
odls Glas Loyz (39 2l 5l 6 xSel> 50 5%
P hB b r’l’ O ol B 0 4z ST o
@ boye s G weps e ol Sgpiae
Sl sire glds gamly 08, 10 el 039 ol o8,
do ) Jol mhaw (o 2055 iz sy oy
3 Jde 4 sdes jebay 59 LielS s cuslis
S Ao )0 A Conl bogae pdaw O ols s
(Sammi & Masud, 2007) el 0gue YU

UBT o yo
Lol 51 plaS e el wo o g 005cd] (slaoges Lo
Slods S e b (68 digad (55 ojlal
P o 03 ob)’CaéT L.SLQ"?'.‘!'“ 9 4.;J9| p.ll.w L.SLQ‘}W

9550 & 5

oS 33 Jsbomo dhen 1 Ly Ls wigei 5o
g b 00ls gt 42,85 VO Sow 4 (55909548 oy
b 69y CumgSe b b oY Gl @
@aSwe o3yl sl (Blood Agur) ,ETsM cuss
POtat0 ) (sl gy oS Lamms (s Sl IS 5 Lo
(odee b yles (023,500 (9051 (s1,) (dextrose Agur
dg b S lae ¢ (Leboffe & Pierce, 2010)
«'») (Sabouraud dextrose Agur) 5T ;4,55
LSS a5 ad Jae (g8 phled (5,500 0o
Sl YF-FA 5l ey s ools S odans IS0 o
ok ¥0C (lisSh) o, BBl Lo (g NS ailhe 5
a.xwy 9 KW d.:)l.o.m d.b}g oA 005.'] as QS‘LQWL
boanslio )0 bojles 5l Sy 0 sl &L (IS
(L) a8, b ol edie dalh dged
A S Log efulg cas ool LSS

Sl oo ez 3l g (529,500 5 lomnbsSaied Sl Gl s B35 ) Jpoer
Table 1. Analysis of variance for physicochemical and microbial parameters after 4 months

SOV of weight loss pH T.S.S flavonoid ATC POD

(%) (%) (mg CEQ/100gFW) (mgFW) (U/mgFW)
Treatment (A) 3 0.003™ 0.317 174.88™ 16.8™ 39.16™ 0.24™
Cultivar (B) 2 0.02™ 241 39.16™ 1002.28™ 129.33" 263"
AB 6 0.001" 0.10 27.75™ 277" 479" 0.07™
Error 24 0.00003 0.03 12.56 0.44 1.28 0.007
C.V. (%) 3.91 3.49 5.28 4.09 5.93 10.15
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Continued table 1. Analysis of variance for physicochemical and microbial parameters after 4 months

SOV of Pests Sensory evaluation Fungi Bacteria

(%) Flavor Smell Decided to buy (log cfu/g) (log cfu/g)
Treatment (A) 3 622.73" 0.08" 0.44™ 1.607 1.807 0.737
Cultivar (B) 2 249.62" 12.73" 12.377 14.69" 406" 3417
AB 6 97.85™ 0.23" 0.06 055" 072" 0.87"
Error 24 0.27 0.03 0.02 0.06 0.03 0.003
C.V. (%) 6.52 468 4.47 7.99 12.08 13.76

** *; Significantly difference at 1 and 5% of probability levels, respectively.
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Figure 1. Effect of interaction of irradiation treatment and cultivar on weight loss percentage of date fruits
(The same letters indicate no statistical difference at 1% level)
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Table 2. Mean comparison of interaction of irradiation treatment and cultivars on over 4" storage periods

Treatment oH Pests Flavonoid ATC POD

(%) (mg CEQ/100gFW) (mgFW) (U/mgFW)
Piarom control 5.18+0.10° 23.26%0.03° 23.43+0.13° 18.45+0.63°° 1.08+0.07°
Piarom 1kG 5.36+0.12° 22.22+0.01° 27.07+0.47° 26.68+0.48° 1.06+0.10°
Piarom 3kG 5.27+0.07% 0.00+0.00° 27.80+0.70° 22.40+0.64° 1.44+0.05°
Piarom 5kG 5.34+0.11° 0.00+0.00° 28.97+0.43° 23.28+0.65° 1.75+0.07%
Zahidi control 4.65+0.13" 22.22+0.02° 9.87+0.44f 13.72+0.629 0.34+0.02°
Zahidi 1kG 5.460.09° 11.11+0.02° 11.37+0.26% 17.27+0.74%f 0.38+0.02°
Zahidi 3kG 5.460.07° 5.55+0.01¢ 11.10+0.15% 17.34+0.92% 0.4520.04
Zahidi 5kG 5.35+0.12° 0.000.00° 11.4040.36% 16.85+0.86°" 0.5620.02°
Deiri control 4.36+0.07° 5.55+0.02¢ 9.70+0.15' 16.31+0.47f 0.53+0.02f
Deiri 1kG 4.61+0.13 5.55+0.04¢ 10.57+0.33% 19.36+0.44° 0.68+0.02%*
Deiri 3kG 4.56+0.09° 0.00+0.00° 11.90+0.45¢ 18.80+0.69% 0.71+0.02¢
Deiri 5kG 4.41+0.07° 0.00+0.00° 12.00+0.32¢ 18.560.49°¢ 0.71+0.02¢

Similar letters in each column shows non- significant difference according to LSD range tests at 1% level.
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Figure 2. Effect of interaction of irradiation treatment and cultivar on sensory evaluation of date fruits

*(P): Piarom, *(Z): Zahidi and *(D): Deiri
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Figure 3. Effect of interaction of irradiation treatment and cultivar on (A) the number of fungi colonies of date fruit,
(B) the number of bacteria colonies of date fruit
(The same letters indicate no statistical difference at 1% level)
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