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3. Sigma-Aldrich
4.2, 2-Diphenyl -1-Picrylhydrazl
5. Extrasynthese
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1. ACC- Oxidase
2. Lypoxigenase
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Table 1 Preservative material treatment and temperature used on studied traits in pomegranate aril

Symbol Name treatment Number of treatments
LT1 Control at temperature 2° C A1Bl1
LT2 Control at temperature 4° C Al1B2
LT3 Control at temperature 8° C A1B3

NilT1 Spm nitric oxide at 2 ° C A2Bl1

NilT2 5 um nitric oxide at 4 ° C A2B2

NilT3 5 um nitric oxide at 8 ° C A2B3

Ni2T1 10um nitric oxide at 2 ° C A3Bl1

Ni2T2 10um nitric oxide at 4 ° C A3B2

Ni2T3 10um nitric oxide at 8 ° C A3B3

S g 0) Ooge 15 L5 el id BB dsl 5 ()5 L siS
PHEAN w0 00y 6 Jls o/ s b g F (2
slge dops G b oab paxls ([Ye] Lus RFATSIRY
ol sy 25 B Al 40 gles sl

o 33 ot PH Ol g5 5 aslizal b JS sl 5
L e 33 S Sl (YY) 3y, bl 80
UE) e Sl pPH= ) L (Y +/Y0) L IS el
(s ol o e b s eslad pH=E/0 L (Y50
IS sl e YA L o jlas Jdoms 51 )5 Son b0
T dsb 52 55 K s Al byl A8l jsba b 3L
33 05 ket o gl 5 S sl e S VYT YT
Jsep olaly olias 3 a3 SIS T il Jolee 2
lra J S hsas 3 oS ol ShwpsY s S 0l s
Sl ke Ol ese Ol e jlas

(Y) aaif,

AA= (A510- A700) pH ;(A510- A700) PH,

() aail,

JS sls 55 =MA X 3333/ df X MW X AA

Yie

ol Lsﬁfe)".m ‘5\.&“’4}\.& -y

O35 Sl Aoy Gatli (6 Sesll 5 shen 1055 SRalS
R PV B X T P R N U T P AT
A Y1l U1 Jleams (55505 31 eslinad L bl
Sheslial b s cuis oS /) S35 L (Geipm < slg
DAL s 6 Seslul ol o3y 2als dwys 5 s
(1) bty

O35 SHalS o3 =(a 56 O3 mad sl 030XV v o/ dsl 055
Sheese alb oy aab Slio b3l skea 1w L5
oo 45 s ol A eslinl (glaba ST Osa3l
T oS G T 6l aw o pad b Sl LT 6l S
sl Gl cin ojni chusme cuaS cbls LT ¢l
A a S s O Lt e ool 6l 8 e sed 5 o
o> G5sel 05 Gl gy S 1 L cias
DAl S o0

o 5l eslizal b U ol OT) o OF (80 )las 51 dn
el sl (B 4 Slo 5l e 5 s GSese

TSET X OL Jue) s St oKy by J o

1. ML3002.E, Mettler Toledo
2. Atago


https://fsct.modares.ac.ir/article-7-29087-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-31 ]

W"\/\ﬁj c\-\ 092 ‘/\q E)LQ-::'

&‘J..G @M}(}l&

s gl el gl S Jple olas glra s S

A eslanal
035 S5 a3l BOTB Y e g ot Olee 5 Se3100 (51
5> WOl o 5 LS e e DT L sz e LS
sAB S 5 el S ode wepinss Sl o) e
Jhe g Colite oSy Jany Jslows cpl adsl g s
Gab 5l S e S S el t0r s
D3 e OISS olans (555 GBI glos 3 om0 3L (55l
U s Seslhl dos g ook il Ve 51 ey 5 1 S

(0) bl

059 FW w5t L5.3J:;icm'l.3:EC] ad sl L;'ﬁc,;:.}:EC2

LotV 5
Tl S bl S ot L]
Slsle ) oslizul b Laosls s 5 a3 s S 1l 1SS
o Ol aslie gl .8 S o (/Y asud) SAS
g Jhl o 53 SUls (glaals s 0051 1 el
J‘MSIJIJ-}ID.} A g4y 50 Layls ges SR ECEE S

g’;."qj@u—i

Lod ST G 28 (RSt 2 4 51 LS (e 2 e S
sle D3y SalS sy Il 3l Clis Sl gslaas 5y Ol
Ssgme o Ll 5 US I8k (G St sl el
R R ey | R KT PR PR TR

(YJ ) sl oLas 6)\%5;,./: Al O gl 13

1. Jenway450

sl s DPPH iy b oojlas Slaest =T o b
Sl oAb (5l ol GladlSlsl, Sus o ol
22 le O5s s abesa o 3L Sl S S sk
Av dgplie 1 eVt b S o 5 02 S Oole S5
235 Veren ol olas d (g Sl Ao
YAY0 4 Jsbe oslae s S VO o 5 0l 55 le
Voo s o Ske V/E) NeJoe o\ DPPH 1) S
Oljee 4@ 35 Vo 51 e A5 Ll (Lo ;3 AO Jglie 1) Lo
Wlols 333 (69) jress Sl oy by ol
S3aeY S O3 sl 0 £ Jub L (Sl
dsbe (Jslke olas glra (SO L5 53 S
s 5 alaly b 5l SleS| ST el s Sl
LYY] o
(£) akal,

(1) OlaanS| 5T ol = (Atg-Atsg) XV« +/Aty
il At30 5 e by s 4 ol A0 O s &S
el 4233 VY CEIE 51 ey 4 se
A3 Sl VW] Ky 5 s iy el JS
el Jibie 2 Jos 0 L Ll S SO I o)l sl
Loads Vv odews Jol doloe 5 055 O5sen 2w
g ams by 5 adds 3 s WY e
Lo Ll 6)}1(-_*7.' oy Jsle s S 5ad Sl
Sl sl s bl s 28 g OB a3l el
T Jsb 05 @ Sl Ol e SIS
333 9 e Sl Kaws heg eyl Voo
b jlass ks LS 5 Olgm 5 ok (5 S o3Il (S el 0Ll

Oly osee 23l p SV 0w 0 KB el o 5 e &) 50

Yio


https://fsct.modares.ac.ir/article-7-29087-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-31 ]

sl Slosll 5 CokS ST S a8 5 L sl 3G

Q\)&wjd)g.blﬁﬁf

Table 2 Analysis of variance of qualitative and quantitative traits of pomegranate aril

Mean Square

SOV ap  Weight pqq g Anthocy
Loss anin
Nitric oxide 2 3.58" 0.357  0.014™  46.58"
Temperature 2 0.80" 0.08"  0.001"  18.59"
Time 19.72" 229" 0.05" 689.417
Nitric oxide 4 0.19" 003" 000 361"
xTemperature
Nitric oxidexTime 6 0.62" 0.08"  0.0007 599"
Temperaturex Time 6 0.117 0.02"  0.00™®  3.027
Nitric oxidex 12 007" 001" 000®  1.16™
temperaturexTime
Error 72 0.003 0.000 0.00

Antioxida Ton
nt TSS/TA leakage Total phenol
684.04™ 3.16™ 151.15"  29749.43™
59.56"" 0.25" 54.43" 227.67"
2406.54"  12.547 1451757 111971.99™
36.78** 0.05™ 1.40° 390.85™
141.62" 0.67" 25.21" 3768.12"
8.02" 0.04™ 8.36" 58.2%%
5.50%* 0.05™ 1.53" 65.18"
1.04 0.04 0.23 4/44

Marketab
ility
11.57"
1.30"
12.98™

5

0.22%*
226"
0.27"
0.18"
0.01

ns, * and **: Not significant, significant at 5% and 1% levels of probability, respectively
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Table 3 Mean comparison of effects of a nitric oxide and temperature on qualitative and quantitative

traits of pomegranate aril during storage

. Weight Total o Ion
Treatment (1;11:;; Logs Ph§nol(mg galic z,fg Antl(?,zl)d ant leakage(ns/100g
(%) avid/100g FW) FW)
LT1 oP 612.80+0.00a 15.254+0.015t 78.37+0.61a 31.5440.14s
7 0.91+0.0001k 531.50+1.07k 15.57+0.003jk 64.08+0.251 39.05+1.011
14 1.93£0.03¢ 438.76+1.02s 15.81+0.003f 56.80+0.52k 49.00+0.02¢
21 2.76+0.014a 419.79+1.047 16.28+0.003a 44.4440.39m 55.91+0.29a
LT2 Op 612.80+0.00a 15.254+0.015t 78.37+0.61a 31.5440.14s
7 0.86+0.017kl 533.87+0.51jk 15.56+0.003k-m 64.51+0.84hi 39.37++0.24ef
14 1.77+0.038f 442.90+0.59r 15.76+0.003g 56.85+1.43k 46.46+0.30b
21 2.66+B0.019b 425.424+0.87u 16.18+0.003b 44.17+ 0.89m 53.06+ 0.03b
LT3 Op 612.80+0.00a 15.25+0.015t 78.37+0.61a 31.54+0.14s
7 0.83+0.002k-m 544.37+£2.595k 15.52+0.003n0 66.07+0.1gh 37.99+0.05mn
14 1.74+0.023fg 464.70+0.52q 15.724+0.003h 58.68+0.43j 44.47+0.29gh
21 2.5340.008¢ 434.014+4.93t 16.1£0.00c 46.39+0.331 49.13¢+0.08¢
NIITI Op 612.80+0.00a 15.25+0.015t 78.37+0.61a 31.54+0.14s
7 0.59+£0.01n 572.62+1.24f 15.51+0.0030p 69.20+0.14de 37.48+0.19n0
14 1.3340.010j 498.90+0.78n 15.61+0.0031 64.46++0.14hi 42.82+0.02ij
21 2.28+0.005d 481.13+0.78p 15.99+0.003d 59.2j+ 0.28; 48.39+0.43¢
NiT2 Op 612.80+0.00a 0.015t+ 15.25 78.37+0.61a 31.54+0.14s
7 0.61+£0.001n 564.38+1.57g 5.5140.0030p 75.19+0.54b 37.03+0.060p
14 1.3040.023j 499.50+0.78n 15.544+0.0031-n 70.01£0.29¢cd 43.2240.231
21 1.72+0.031fg 480.83+0.30p 15.944+0.003¢ 65.97+ 0.51gh 47.32+0.03d
NilT3 Op 612.80+0.00a 0.015t+ 15.25 78.37+0.61a 31.54+0.14s
7 0.33+£0.0020 576.74+2.04¢ 15.39+0.00r 66.56+0.71fg 35.83+0.04q
14 0.76+0.05m 505.85+1.61m 15.49+0.003p 63.75+0.49i 40.51+0.37k
21 1/31+0/01ij 488.53+ 1.020 15.724+0.003h 59.12+0.27j 45.17+0.09¢
Ni2T1 Op 612.80+0.00a 0.015t+ 15.25 78.37+0.61a 31.54+0.14s
7 0.34+0.010 593.01+3.79¢ 15.5140.000p 70.3£0.54cd 37.28+0.17no
14 0.87+0.033kl 535.8540.74j 15.56+0.003k1 64.99+0.29g-i 42.28+0.03j
21 1.484+0.01h 504.77£2.41m 15.79+0.00f 54.55+ 0.28j 47.02+0.44de
Ni2T2 Op 612.80+0.00a 0.015t+ 15.25 78.37+0.61a 31.54+0.14s
7 0.81+0.0141lm 583.94+0.30d 15.50+0.003u 70.87+0.93 ¢ 36.42+0.16pq
14 1.4040.005hu 532.89+0.64jk 15.5440.33mn 67.80+0.25¢f 41.28+0.21k
21 1.67+0.04¢g 505.63+1.01 m 15.94+ 0.003¢ 64.83+0.11 hi 46.10+ 0.46f
Ni2T3 0P 612.80+0.00a 0.015t+ 15.25 78.37+0.61a 31.54+0.14s
7 0.27+0.0030 602.49+0.35b 15.36+0.003s 68.72+0.35de 34.44+0.22r
14 0.64+0.021n 539.56+1.11i 15.47+0.003q 64.83++0.78hi 38.70+0.13lm
21 1.38+0.16ij 518.81+0.971 15.5940.003ij 59.76+ 0.33j 44.17+ 0.50h

Means with similar letters in each column are not significantly different at 5% probability level of Duncan test
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Fig 1 Effect of effect temperature on TSS arils of
pomegrante
T2: at temperature 2° C , T4: at temperature 4° C
and T8 at temperature 8° C
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Table 4 Mean comparison of effects of a nitric oxide and temperature on sensory evaluation of
pomegranate aril

Treatment Time (day) Sensory evolation
LTI 0 9.00+0.07a
7 7.47+0.07h-j
14 5.60+0.071
21 4.53+£0.07n
LT2 0 9.00+0.00a
7 7.7340.07f-h
14 6.73+0.12k
21 4.53+0.07m
LT3 0 9.00+0.00a
7 8.66=0.18b
14 7.87+0.07d-f
21 6.73+0.13k
NIIT1 0 9.00+0.00a
7 8.2+0.07¢c
14 7.53+£018g-j
21 6.80+0.07k
NiT2 0 9.00+0.00a
7 8.93+0.12ab
14 8.13+0.07cd
21 7.67+0.11f-h
NilT3 0 9.00+0.0a
7 8.87+0.07ab
14 8.07+0.24ce
21 7.33+0.07ij
Ni2T1 0 9.00+0.0a
7 8.80+0.07ab
14 7.80+£0.07e-g
21 7.27+0.07]
Ni2T2 0 9.00+0.0a
7 8.93+.12ab
14 8.33£0.02¢
21 7.87+0.07d-f
Ni2T3 0 9.00+0.0a
7 8.93+.12ab
14 8.33£0.02¢
21 7.87+0.07d-f

Means with similar letters in each column are not significantly different at 5% probability level of Duncan test
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Softening, enzymatic browning and microbial activity are the most common problems of
pomegranate arils during storage. In order to improve these problems, postharvest
treatments of nitric oxide and cold storage were studied on pomegranate arils. Therefore, In
order to evaluate the effect of temperature and different concentrations of nitric oxide on
pomegranate arils, a factorial experiment was conducted based on a completely randomized
design with three replications. In this study, nitric oxide was used at concentrations of 0, 5
and 10 pM/L as liquid solutions. The arils were dipped in solution for fifteen seconds and
were packed by polyethylene containers after drying at room temperature. They were stored
at cold temperatures (2, 4 and 8°C). The qualitative, quantitative and biochemical
parameters were measured on days 0O, 7, 14 and 21 of the storage period. The ANOVA
results showed that the different concentrations of nitric oxide and storage temperatures
caused significant differences among most of the evaluated parameters. The exposure of
arils to nitric oxide at concentration of 10 pM/L and storage at §°C caused them lower 50%
weight loss and less 21% ion leakage, as well as higher marketability, anthocyanin content,
total phenolic and antioxidant activity compared to arils of the control group storage at 2°C
after 21 days. In general, arils treated with 10 pM/L of nitric oxide at 8°C showed the best
apparent quality and storage life of pomegranate arils.

Key words: Antioxidant activity, Anthocyanin, Pomegranate arils, Storage, Total phenolic.
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