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Table 1 Analysis of variance of the effect of thymus essential oil, guar gum and storage time on some physiological
and biochemical characteristics of pomegranate arils cv. ‘Zagh’

Sources of variance

Mean Square
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df  Weight loss TSS TA TSS/TA pH  Anthocyanin Phenol
Thymus EO (a) 2 0.008™ 0.067™ 0.036™ 2417 0.19™ 1759.6™  0.109™
Guar gum (b) 3 0.011™  0.66™ 0.006™ 0.6 0.004™ 121.46™  1.04™
Storage time (c) 3 0.32" 5.8 0.016™ 591" 0.016™ 555.62"  0.11™
axb 6 0.008™  0.009™ 0.002* 0.22"  0.008™ 9.22"  0.006™
axc 6 0.014™ 0.009™ 0.002™  0.062" 0.007" 29.3"  0.002™
bxc 9 0.007"  0.54 0.001" 0.13" 0.001™ 498" 0.013™
axbxc 18 0.009" 0.017™ ons 0.055"  0.001™ 3.17%  0.002"
Error 95 0.004 0.024  0.001 0.030  0.001 2.5  0.002
CV% - 0.62 022 0.025 0.038  0.018 0.086  0.0006

", " and **: not significant, significantly at the 5 and 1 % of probability level, respectively
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Fig 1 Triple effects of thymus essential oil, guar gum and storage time on weight loss of pomegranate arils cv.
‘Zagh’

L DLl s et Jolo S Jsoms ol 5150 (Y i)
3lpe Loyl il 53l s Lo ge 51 oS b ome o ke
st 2l 5 o e gee (1SS Isb o3 JS sloms il
clle LIEIL ek ooles Glad Ble b s sds
s Lol asls s 313 s ol (Saw 45 3L 13
sl o gme oS S b3l i 3 A3 4y azulis
L S laidg oS col cpl oslizel [F0] 555
Sl b Jasl 5 iis 2alS S8 s 035 35
0 L Sl el esls b slae g 53 S sl
Oer 5 s [TY] WS o S5k Laege TSS
53 &bl Jske 5 J8bl o las 45 wsls OLES (Y4\A)
52 wldal &by J5blojlas iomen 5 IS LSS
A5 5ed TSS s pne Sl Sl IS pao b S 5

(TSS) JS Jloes ol o0 —Y-¥

Jlie 315 58 fes 5 Olos esle 31 a8 sls Ol il
Jlomn ol 5l g0 Ol Ao ys S Jlol pebas s L
Olss Slsme i bsles plo 5 5 Jlsgme W )T IS
el 3l g0 Ol 5oe ¢ Slo, Ll Ole o2 dS L L() Jsd) sl
oo el 2l Ll E 55, B (ghls e ssbas S d e
590 B 1sdss 5 0ls Ol Sl 2a8 TSS Ol VY 5,
53 TSS Ol i (Y UKE) Cob a5l YA
sdalie VE 5355 55 518 doyn ) 5 +/0 /Y0 lajles
Sl Slaw 53 TSS Ll s s ol (50165 0L L3 s

.syJ‘.AL;ﬂJSYL:M):V/V/\ 4\)\}?&9“)5\ L.OJ.::

6 -shellac


http://dx.doi.org/10.22034/FSCT.22.165.1
https://fsct.modares.ac.ir/article-7-68132-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

[ DOI: 10.22034/FSCT.22.165.1 ]

S oS pao il Sh sl it s Sl eslind

O 5 35l e

et (6,505 hash 53 .cdl el s glad sel
3] i 0l (IS slasUl 55 TSS s a5 A2
G ol 3 el s bas a5 sl i

[YA] csls callas

O 5 b b b iis sl S s ¥
sbals 5 gy o Ralas] ) @l L s izl
S Jes TSS Olze 0oy 2idS L oS 355 S (O7Y)
S Tl Il OB S s Lot asls ity

DL TSS d\ﬂd go.l,j:)Lo.:J dLﬁ‘U}M k_‘ib))\? B4 45 J\JJJS

20.5
20 /4\ . a
& °
19.5 A -Gd\. d?
A o —8—0 GG
g ¢ 0.25 % GG
wn .
= 185 1 -.-0.5%) GG
1% GG
18
17.5

7 14

21 28

Storage time (d)

Fig 2 Interaction effects of guar gum and storage time on TSS of pomegranate arils cv. ‘Zagh’

Lgd oo e TCA 4 o 5 Ladsl O pulasSt b
—o ok edls flg slaese 3 TA iy 53, [V4]
oS S e 5 OS] oS ks o g
— o oS s T sladeal O gelinST 5l il
S ol ol 0L A3 ) WS edaliwsay bl oS
Ly agdenl 0ol Cows 3l s uilul b S 5 s 1S o
DF] bl Cllan a3yl gl b S s o EalS
IS o5 Gy St oslas LIS rew i
25 S e el Al Sl e s LB sbe YY]
ol 5 S R S sy el 2 S I s
s 00 AETA 8w e dald & o 5]
ol Lol esls (i g sla oyl a8 s aseine 5 Koo
o Sl G508l Al (S 053 LBl 3 sed
Coils Clls tagh onl slaasl L oaS dnils aald
oo b s 4 Wasen oSy b 86l sty DYV

Sols L;:w.“;)\:& Ll by fds

(TA) 0 ol 75 B bl YY"

by e sl 0L (V) Guloly 4 Jodr s
sl 53 S Blie DA 5 S s sl il
Oliee o deoyy G Jla| C]a“ 55 sl 3 0l s
215 0L ol gl e e ool O saml 25 BB 4zt
Loodisles b ool 55 TA Ol 0ley 28 L &S
Veor Sl oy aalS pl 5 anl ials il Ll
A A S 0 e Sl i Gl 5 s S
VAV TA Olge o i (FA IK3) 550 sl 5 il
5 A Jols (Uals) i Osb sla ol 5o (As)s
VYO S 5 slasles 53 (Aeys /0 O e o oS
A s S Ve 5000 Lolan LS Ges Ao
LB il (FB K)ol csa il Gl
a3 5o 53 T sladnl e b Lt 0 gl 23
—os0n 855 aie T sladeul 303 L3 e goo kS L

B V.»«thﬂ Ja‘ﬁ\boﬂ QJV:WJ d}l&)bdsw&u


http://dx.doi.org/10.22034/FSCT.22.165.1
https://fsct.modares.ac.ir/article-7-68132-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

[ DOI: 10.22034/FSCT.22.165.1 ]

VErg OLT Y 6,95 A0 ojled

o
= .l
< €
F

=8=0 111/l TE
=9=500 pul/l TE

e=@== 1000 ul/l TE
cd #

€ ‘fd

7 14

21

Storage time (d)

1.68 1
1.66 A b
1.64 A
1.62 A
1.6
1.58 A
1.56 A
1.54 A
1.52 -

TA (%)

0 0.25
Guar gum (%)

™0 ul/I TE
=500 pl/l TE
m 1000 pl/l TE

0.5 1

Fig 3 Interaction effects of A: thymus essential oil and storage time B: thymus essential oil and guar gum on TA
of pomegranate arils cv. ‘Zagh’

sdesls (oab L) Oy (L CAel &S TSS/TA o
U1 sla ol b 2L Gl e Dle S0l
ol Sleolil Oley CsdS LS sls Ol e
OLIKer 5 55055 isle gl b oS ol 4l 1580 b
SolS el il catle U gla T s, (YY)
3L oo Al bens Sl gla sl s 8 LS
AR e 5 LB sbe et ls ol b T I3 L s 5
S s b (Y L 5 Sl [E0] il
Lo sles slasbl 5, OF wlale 5 il g5 Jlis
orrla e iy oS Wosls QLS dAspergillus niger
Jool= Gad s S Ave) S bl e 5o b

[i\] Gl ol

(TSS/TA) r.'.b ua#l.& —-$-Y

(il les O elsls 4 s s el
35 sl 3 1S 50k 3 1S blie ol OIS o
DS 53 0l Wlan Sl i 50 5 Aoy SO Jlexs! b
ool b jatls 5 70 Jlat a3 sl 5o
2 IS s 5 il e LI s s e
5 Ol dlfaw Sl il s B Sl s 5 b
(Lol Ol s B8 L oS sls Ol piu sl il 5s IS
oV sde) ol wsl G b el
foe Ao Y0 oS5 ok s (WY v.xb el
335 03 sl bl 1) o il Sea 00 Lol en IS
o skl 5o (Y s ws Jel Sboll YA
ALl 4 o e a3 pab el gl

(Y Jsd) 54


http://dx.doi.org/10.22034/FSCT.22.165.1
https://fsct.modares.ac.ir/article-7-68132-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

[ DOI: 10.22034/FSCT.22.165.1 ]

)|}§ al.:fc.q«pm_lij us‘)j" 6[.&&.&3}1)\ oalaiul

oL 5 g3l s

Table 2 Triple effects of thymus essential oil, guar gum and storage time on TSS/TA of pomegranate arils cv.

‘Zagh’

Treatments Time (day)

7 14 21 28
Control 11.39% 11.80°% 11.93%  11.90 &r
0.25% GG 11.29 % 11.94ir 11.86™* 12.07
0.5% GG 11.237V 12.150m 12.42¢h 12.21 8!
1% GG 1131w 12.07+° 12.27% 12.57 «f
500 ul L' TEO 11.63" 12.26%1 12.16hm 12.14 b-m
1000 ul L' TEO 11.72°% 12.150m 12.07 i 12.35 &
500 pl. L' TEO x 0.25% GG 11.77 °¢ 12.25¢h 12.60 =t 13.20°
500 pl. L' TEO % 0.5% GG 11.59 sv 12.28% 12.25# 12.56 <f
500 pl. L' TEO x 1% GG 11.58%¢ 12.47¢h 12.29 i 12.56 <f
1000 pl. L' TEO x 0.25% GG 11.82s 12.52¢¢ 12.41 ¢ 13.02
1000 pl. L' TEO % 0.5% GG 11.729% 12.44%h 12.35 ¢ 12.85b¢
1000 pl. L' TEO x 1% GG 11.74» 12.57¢f 12.62 12.80 b*

Similar letters in each column don’t have a significant difference statistically in P<0.05 level. GG: Guar gum; TEO:
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Pomegranate arils have a short shelf-life due to their high sensitivity to fungal
agents. The use of chemical antifungal compounds to increase the
postharvest life of fruit has raised many concerns. For this reason, it is
necessary to use safe methods to control spoilage and maintain the quality of
minimally processed pomegranate cv. Zagh arils during storage. The edible
coating made from biodegradable ingredients has been considered as a
technology to extend the shelf life of coated products by modifying their
internal atmosphere. The aim of this study was to assess the influence of guar
gum edible coatings enriched with Shirazi thymus (Zataria multiflora)
essential oils on extending cold storage life and maintaining fruit quality of
minimally processed pomegranate arils during storage at 4 + 2 °C. This study
was conducted in a completely randomized design (CRD) in a factorial
experiment using guar gum in four concentrations (0, 0.25, 0.5 and 1%),
essential oils of thyme at three levels (0, 500 and 1000 ul/L) in four periods
of times (7, 14, 21 and 28 days) with three repetitions. The results showed
that by the time, the weight of arils, titratable acidity and anthocyanin
significantly decreased; while the amount of soluble solids content, taste
index, pH and phenol content increased. On the last day of storage, arils
coated with 0.25% guar gum and 500 pl/L of thyme essential oil showed
lower weight loss and higher taste index compared to other treatments. The
application of guar gum in all three concentrations significantly decreased
titratable acidity and anthocyanin content and increased total soluble solids
and phenol content of arils. Titratable acidity and pH decreased significantly
by increasing the concentration of thyme essential oil. In general, low
concentrations of guar gum (0.25 and 0.5%) and 500 pl/L of thyme essential
oil can be introduced to improve the quality and increase the cold storage life
of ‘Zagh’ pomegranate arils.
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