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Fig. 1. Example of analysis results of Indian clove (Syzygium aromaticum) essential oil by GC/MS method.
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Table 1. Type and percentage of the Indian clove (Syzygium aromaticum) essential oil.

Compounds Retention time Percentage
ol 5 &5k ol )
Cpd 1: Bicyclo[3.1.0]hex-2-ene, 2-methyl-5-(1methylethyl) 9.205 0.49
Cpd 2: (1R)-2,6,6-Trimethylbicyclo[3.1.1]hept-2-ene 9.409 0.49
Cpd 3: Bicyclo[3.1.1]heptane, 6,6-dimethyl-2methylene-, (1S) 10.357 2.69
Cpd 4: .beta.-Myrcene 10.439 0.81
Cpd 5: 0-Cymene 11.323 23.24
Cpd 6: .beta.-Phellandrene 11.438 0.55
Cpd 7: .gamma.-Terpinene 12.023 21.14
Cpd 8: (Z)-sec-Butyl propenyl disulfide 14.249 1.59
Cpd 9: (E)-sec-Butyl propenyl disulfide 14.32 1.31
Cpd 10: Thymol 16.508 41.91
Cpd 11: Phenol, 2-methyl-5-(1-methylethyl) 16.56 0.57
Cpd 12: Phenol, 2-methyl-5-(1-methylethyl) 16.635 0.85
Cpd 13: Eugenol 17.735 3.15
Cpd 14: Caryophyllene 19.249 11
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Fig. 2. The effect of CMC treatment in combination with Indian clove (Syzygium aromaticum) essential oil on the hull (a)
and kernel (b) moisture of pistachio cv. Ahmad Aghaei at storage conditions .Similar letters indicate no significant

difference at the one percent probability level for Duncan's multiple range test.
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of kernels lipid pistachio cv. Ahmad Aghaei at storage conditions. Similar letters indicate no significant difference
at 1% probability level using Duncan's Multiple Range Test.
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the one percent probability level for Duncan's multiple range test.

J=l e plas jo gae Souw (il L oljon 5 oleisas CMC L oo jlas slrogas a5 ols Lis oSl aslis

St Ayl Ay 5V @ JS8) 0, e T b ok Jlord Aiges &1 amm | s (505 (5lo33 53k ol il Lo

S o el o oolal iligy aS o410 0e2g Jizl pl (Jg g axgi BB lais sy le 4 Cos el )
el 00l Ay 0gu0 Sy STy 40 5k g

YYA


http://journal-irshs.ir/article-1-630-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

VFF)FPY 6PV lodmio I oylas YF als 5l UL ;925 5 pple alno

595 Y0 a3l (al i3l (Sloosll oy cetsdS L di (Sojlo o Gl a5 0l (Lt Lo (o (eSlee i lie s
e 59y 00 5o Wy (F3jlep Olime (S 25 odalie wall aiged 5 bajless G (st sF JB IS Sl Ll 5l o
G S il glaclale olai Ly g (2leidan CMC jlas 5 05 shaiie Ol L oad Lo diged 4y (3late L1 S
(VD JS8) 650 ) dty sloogen (S03le pu iy (Sl wiiailys

a5 5sba w8l (alidl Sleylil oy CdS L aiy (S Olie a5 ol L by jles o eSiles dnnlie s
L5 2k CMC L 5 09 Jlaie OT L oo Jlass diges 4 late )Ll 5l am 59, 00 )0 diy Savws oliee cn 5ot
(Y € JS8) 08 (6 S gl aty slaogee (S 5wl gais Soe puilul slacdale olos

- 4 5 gomloyy lag
= [ e \TFT
3 CIVIC *hia B b o
e CTICHIVT 400 g/ T o o, 25
%.; 5 4 #CMCHVIED mgfL o
- "E SCTICHN 120 gl
15 1
g
E [:5]
0 T
awil oy bl e i) 30 Jau
Storage
3 —_
h ol oo alod mhia \TIT
a
CIIC # CHCH 400 gL b
%5{ 2 #CMCHWE0 mgfl.  #CHWCHM 1200 mgfL =
-
S ddddd
Y 1 A = %
£3
0 - T
cwilagy glad Jz_.su]_f'n;’._.n 30 g
Storage
25 7
) gl ey ._)_'him;.] a
c ) CMC g CMC+M 400 mg/l
b
1‘ 1.5 -
}<
g1

il g yla 25 - 0
] -3 Eiug | W an
storage
Sorwgs 5 (0) S5l (8) ol sloged  (Syzygium aromaticum) (sais Ssue uilul b cuS 5 50 CMC jles 3G -V IS
Slp doye & Jlis! o jo s gre S poe ailas alie gy LSl Lln o SBloss] 08 atuy ogee (C)
Ao Sl slasels aiz aej]
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significant difference at the one percent probability level for Duncan's multiple range test.
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Maintaining the Quality of Fresh Pistachio by Post-Harvest Application of
Carboxymethyl Cellulose with Clove Essential Oil (Syzygium aromaticum)
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A study was carried out to investigate the effect of combined treatment of carboxymethyl
cellulose (CMC) with different concentrations of Inian clove essential oil (M) on the storage
life of Ahmad Aghaei pistachio cultivar. This research was carried out as a factorial
experiment based on completely randomized design. Treatments in two levels, one
concentration of edible coating: control (distilled water), 0.5% CMC along with three
different concentrations of M oil including; 400, 800 and 1200 mgL* and the second factor of
the storage period was investigated at two levels (25 and 50 days). The results showed that
during storage period, hull and kernel moisture, aroma and taste decreased in all treatments,
but the amount of ion leakage, peroxidas activity, browning, decay and chilling injury were
increased. The application of CMC along with 400 and 1200 mgL™* of M recorded the best
taste compared to the control sample. The lowest of ion leakage was related to the combined
treatment of CMC with 1200 mg, which was not significantly different from the combined
treatment of CMC with 800 mgL™. Pistachios treated with distilled water showed a higher
level of decay (22%), chilling injury (22%) and peroxidase enzyme activity (48%), compared
to the combined treatments.

Keywords: Chilling injury, Enzyme activity, Fruit decay, Sensory evaluation.


mailto:f.nazoori@vru.ac.ir
http://journal-irshs.ir/article-1-630-fa.html
http://www.tcpdf.org

