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Table 1. Evaluation of fruit morphological indices (Defilippi et al., 2006)
R P A (5 Mwgs) Cains”
Shrinkling Scald Quality (dacay)
1 S S 5z 05k n WSl &5k 9 S
No shrinkle No sclad Excellent
2 g 2 1-25% 7 Eaee
Slight Very good
3 e 3 26-50% 5 -
Moderate Good
4 e 4 51-75% 3 e
Extreme Weak
5 76-100% 1 ade
Very good
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Table 2. Analysis of variance physical characteristics and appearance of pomegranate fruit during storage

Sl (Ske
Mean Square O s @b
SN Cowgy 5 g el J= [CEBIREST Source of Variation
Shrinking  Rind color changes Decay Density df
o o o il 0l
0.92 0.35 0.19™ 0.075 2 _ a0
Harvest time
o o o . le,Ul &
459 3.03 9.36 0.08 2 _ st S
Storage duration
" . . . Loy Ul Xkl Olej 2iSan
0.35 0.21 0.19 0.02 4 R
Harvest time x Storage duration
( ) Ol il o o
7.9 9.9 11.2 9.65 - s

C.V. (%)

.)b&&nd)\sl:?,(&nSg.\.@):@)&ik_gUa:'-dL«::-lch.»):L_;)l:b{'&a%,.;j@*}

sk

ns: Non-significant, **and*: Significant at 1 and 5% probability level, respectively.

Sl s IS 51 a8 (6l ime 5 by o7 (oS
OLas (6,8 o 100l 53 oloy g e Sl )3 ok Subls
Pl b s (G e Sl 0 S VOF) Zils
(s gl 0 S AYY) 50 555
OG0 Sl T ) gkl

33 (Ao 3 Y/FB) 0 4o Sy By s o i
590AY 3l ey sloy g et S sl 55 ells il 5 (slae geo
¥ ) i Gla gme s b ST (F d ) 5 Syl
Gy 805 i 3 9 aylad b 3 g0 Lo gy K5,
£33 Wl Cils y sladl o 53 0l Sl (glas gus o

5 et L (A3 6K0) Slaylil O3 e 53 p g 5

o9 JE
Al Sl Ole sle 53 6l e g J& o 2t
Sl e S V) 35 SLasll 05l 5 568
D3 5 e Blsl ol 53 baese JES L oS (oS
Slrogme L s (conSla e sl p 5 VD) Lol
Fr 5l o ola e bl 5 s Slal 3 ods il
el oS VY I s s Sl s,
o3 an ysba g AL gyl gme Doyl (e
A st 55 Laslas plo 53 0 SIS 1 it
slojgn lol 53 ok Cudls  (slao gon 53 JEr 0 58

e o S AN 35 Ll 5a5A0 51y



3 AV Sl ) oyles FY Al o((55,5lS ade alos) ALE Sl 5

040 Cmigt (5N 9T
,ao.\_;g;_&bjhguaﬂ,;;.t_;,ﬁ-@j_:ﬁ

\‘);;JIM}_;-,@L»)L'JI,‘},N g obey g gl Al
2l > SUS 5 o 5l ity ol gme s sba S (Ao
);‘_sf.x_;)ﬁ&;_;ujua.fu,a);.;ﬁu)ug
I s Gl s sbas 59y At Sl ey e Ul (glae e
ot Sl Slmo gia b 5 ocki Sl (lao s 53 S 4S5 2
Sl sn 33 SUSs o o S 35 50y B Do g
)L&?})M‘)xr)ﬂﬂ)(thcdjl%ﬁ))@ﬁ@‘)x
)Jauw‘bxduo}_flﬁj(w‘)é\)@LA)[:S‘O}.&
(-Ln.éJJ\)C,Jw‘::}q-j(ab#&‘)‘)wbj(aj:s\b-f
3 eSS (ol gme ysbay Jg il gl e sl oS

A ) 3 jles plo s> SUSTs

330 F 3 el e Sl 53 0l S  (glae s o
osba Js CAIN 6yl pae Dalis (Ao y5 V/Y) Sl Ll
Laslod b 53 00 S gy 555 i Sl S (6l e
2
Ogu0 (g

) (S g, 5 oy L iy S
O ole sgn sl s ot Sbls y (lao e )3 (S by
Sl (sl g S gy b oS (Ao y3 #/A) 350 o)l
Sl Ogdn dls ypas L g dhad e 30 d
bl (g yls me gl (oo ys VIFV 9 V/TY (S )
Lasked sl 53 0500 CudS 51 208 (gl me b J
ol a5 sl plw 53 050 Sy 3

X Jpue) Sl

33 Syl (ydo 085 3b1 0ga0 S P § (T 38 Do g g (Jloslsl Do g Cubld Ol F1 Jikod » - g
Table 3. The effect of harvest time and storage interaction on physical properties and appearance of
pomegranate fruit

(593) Slosbil e
Storage duration (day

il g o)

80 40

Harvesting time

(we33) Oi9 als
Weight loss (%)

24.2%® 20.9° (September 14) 5 4 psu 5 Sy
26.8®° 12.3° (September 29) ol ¢ oxis
29.3° 25.7% (October 13) sl s &S 5 s
(o jo /e ) S8
Density (g/cm®)
1.24" 1.39% 1.53° (September 14) 5 4 o s 5 Con
1.13° 1.37% 1.35%° (September 29) o 4o (s
1.19™ 1.18™ 1.24" (October 13) sl jge o, 5 s
Rind color changes
2.45° 1.9° 1° (September 14) 5 4 ¢ su 5 oy
2° 1.2° 1° (September 29) oL g (zis
2° 2° 1° (October 13) ol s ¢ 5 s
(ogm DT s (ool 5 o) © (ol
Ascorbic acid (mg/100 ml)
6.31° 24.46° 28.31° (September 14) ;5 ¢ ¢ 5o 5 o
9.1 10.56™ 27.13° (September 29) o g (s
13.2° 12.61° 2757° (October 13) sl jer ¢ 5 s

I (6l e B ¢Sl 0 g0 5T o3 gy el 53 ST 20 g (sl sla e
Means with the same letter in are not significantly different from each other followed by Duncan’s test (P>0.05).
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Table 4. variance Analysis of biochemical characteristics of pomegranate juice fruit during storage

et e Jokme ol Slge daler Slgo J 4 el
O gawl

slog® ot e ke

Browning Anthocya
index nin index TSSITA TSS

O omelyg 47°

*

5.2 8.79" 202.1" 0.73 0.003"

*k *

3.06"™ 17.6 307277 0.77 0.59

*k *

15.8 2.5% 3765 0.28 0.038"

23.8 23.2 20.3 1.85 13.4

0.55 844

3 14.6

by : T Sl i @alio
Ascorbic (sa!3! L
pH acid of Source of Variation
Kk * \:""i" C L‘ )
107" 3801° 2 _ i
Harvest time
sx Sl G

1.437 78237 2 )
Storage duration

4 ool x ils  Oley iSlen
Harvest time x Storage duration
(Ao 13) Sl o g

C.V. (%)

*k *k

.,l;u;ugw.;l;,?”,\;nsLw)acg,&_L;Lksdublch.”;&,b@#%;@*}

*%k

ns: Non-significant, **and*: Significant at 1 and 5% probability level, respectively.
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Table 5. The effect of harvest time and storage interaction on biochemical properties and appearance
of pomegranate fruit

(593) Slosbil L
Storage duration (day

il g Olo)
Harvesting time

80 40 0
(we3) Jokomo ol dlgo J5”
TSS (%)
17 17.2° 17° (September 14) 5 4 o s 5 Con
17.2° 17.4° 18.7° (September 29) ol ¢ in
17.3° 17.27° 18° (OCtObEr 13) ole ygr & 5 oy
(e 33) gl i BB 7 4 ]
TA (%)
0.42% 0.49° 0.73° (September 14) 5 ¢ ¢ s 5 C
0.24° 0.52° 0.97% (September 29) oL ¢ ozin
0.29% 0.57° 0.78" (October 13) ol jgr ¢ 5 s
by
pH
3.92° 3.18° 2.3¢ (September 14) ;5 ¢ p g 5 o
3.87° 3.2° 3.67° (September 29) oL g (zis
4.1° 3.9° 3.5° (October 13) ol yga & 5
Al 4 Jglors ol g0 5 o
TSSITA
40.2° 35.96% 23.67% (September 14) , 5 ¢4 ¢ o 5 Sy
71.67° 34.2% 18.9° (September 29) o g (s
59.89° 31.13% 23.01% (October 13) ol jgr & 5 s
(5 oo/ 20 W>19) (il gidT -l
Anthocyanin index (AU/ml)
6 5.91 6.76° (September 14) ;5 45 s 5 o
6.52 3.99° 7.41%® (September 29) ol g wzin
8.04% 5.65% 9.7% (October 13) ol g0 ¢ 5 oy
(,zg‘;,o/g.;\? a>(9) 6'3}@5 Ky sl
Browning agents index
3.18% 8.14°% 4.77 (September 14) 5 4 p s 5 S
4.56™ 1.71° 5.92" (September 29) oL g (xis
5.56° 4.59 6.04° (October 13) sl s & 5 oy

S gl gme oD 4&.§Jl> RIS =4 cls..d 236ES e oy > gl Lgba&:isl:ﬂ (el
Means with the same letter are not significantly different from each other followed by Duncan’s test (P>0.05).
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Abstract
Background and Objectives
Preharvest and harvest conditions can affect quality and biochemical composition of fruit during
storage. Pomegranate (Punica granatum L.) is a non-climactric fruit and there is no clear
physiological index to determine the proper harvest time. Lack of standard maturity index results in
prolonged period of picking pomegranate fruit within the season. The effects of different physical
or chemical treatments on postharvest quality of pomegranate fruit have been investigated in many
studies, but our knowledge on the pre-harvest and harvest aspects that influence pomegranate fruit
postharvest physiology is scarce. The objective of the present experiment was to determine how
qualitative indices of pomegranate fruit in ‘Bagmalek’ (Khuzestan, southwest of Iran) are affected
by maturity stages at harvest and storage duration.
Materials and Methods
A factorial design including three harvesting times and three storage durations with three
replications was used for statistical analysis. Fruits of ‘Malas Post Zard’ as an important
pomegranate cultivar were harvested from a commercial orchard in ‘Bagmalek’ (150 Km Ahwaz,
Khuzestan, southwest of Iran). Fruits were harvested at three harvest times at 14-day intervals (14
September, 29 September and 13 October 2011) and stored for 40 and 80 days at +7 °C. Some
physical (weight, surface color, decay and shriveling) and biochemical characteristics (ascorbic
acid, total soluble solids, titratable acidity, pH, anthocyanin index and browning index) were
evaluated. The factors were evaluated at harvest time and after 40 and 80 days.
Results
Regardless of storage durations, pomegranate fruit showed significant variations in total soluble
solids, titratable acidity, pH and anthocyanins. Interactions of the harvest time and storage
duration (for 40 and 80 days) were significant on gravity, surface color changes, shriveling,
ascorbic, acid, pH, titratable acidity and fruit juice pigments (anthocyanin index and browning
index). Results showed that the period 29 September until 13 October 2011 and storage duration
for 40 days are the best treatments to maintaining postharvest quality of ‘Malas Post Zard’ fruits
in ‘Bagmalek’ (Khuzestan, Iran).
Discussion
Results showed that quantity and quality indices of the pomegranate could be improved through
the selection of proper harvesting time. Harvest of pomegranate fruit at different maturity stages
altered fruit appearance quality indices and biochemical characteristics under ‘Bagmalek’
geographic condition, and at early harvest time (14 September), it reduced fruit quality but did not
make its consumption unacceptable. More research needs to assess the effect of different climatic
parameters such as temperature and light intensity on the postharvest quality of pomegranate
fruits in Khuzestan.

Keywords: Harvest time, Fruit, Pomegranate (Punica granatum L.), Postharvest quality,
Storage
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