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Table 1Influence of salicylic acid and potassium permanganate-coated zeolite nanoparticles and co-
treatment of them on antioxidant activity and Carotenoids of broccoli florets during storage

Storage time (days)

Characters Treatments 0 4 8 12 16 20 24

A‘:égﬁf;m Control  24323a 1582f  164.87¢f  15020f  13530g  102.57i  96.92ij
Nano 1669 ¢ 177.6de 168.8¢ 1524 f 139.15g  120.2h
SA 189.9d 190.4d 177.87de  167.35¢ 162.8ef 151.4f
SA +Nano 220.9b 211.7bc 203.82¢ 220.64b  215.35bc  181.7de

Carotenoids ~ Control l4a 1.27bcde  1.04efg 0.99ef 0.87fg 075¢g 0.63fg
Nano 1.36abcd 1.22abcde 1.06efg 0.98ef 0.96ef 0.86fg
SA 1.37abc 1.36abcd  1.20abcde 1.22abcde  1.11def 0.91efg
SA +Nano 1.37abc 1.40a 1.34abcd  1.25abcde 1.18abcde  1.06efg

Values within each row with the same letters are not statistically different, according to Duncan's multiple range
testat P <%1.
Table 2 Mean comparison of the influence of salicylic acid and potassium permanganate-coated
zeolite nanoparticles and co-treatment of them on visual quality, weight loss, color, TSS and TA of
broccoli florets during storage

Treatmene | Visual “izlsiht L 2 b’ TSS TA
quality (%) (°Brix) (%)
Control  257f  3234a 3984a  426a 1442 49D 0.11b
Nano 4d 1238¢  3754cde  -487bed  13.22b 6.54a 0.157a
SA 425¢  1246¢ 37.05de  -5.05defe 124 bc 69¢ 0.166 a
SA+Nano  452b  11.12¢  3637¢f -534fghi  11.94c 73642 0.17a

Values within each column with the same letters are not statistically different. according to Duncan's multiple
range test at P < %].

Table 3 Mean comparison of salicylic acid and potassium permanganate-coated zeolite nanoparticles
effects and co-treatment of them on ethylene production, Chlorophylls, Vitamin C and total phenols
of broccoli florets during storage

Treatment E‘[hyllene1 Chloropl)hylls Chlorop]hyll a Chloroplhyll b Vitamin C Total Phenol
(nL.g".h") (mg. g ' FW) (mg. g ' FW) (mg. g FW) (mg/100g) Content

Control 4.5a 0.085¢ 0.065b 0.019b 38.2cd 66.6 d

Nano 3.01b 0.118b 0.075b 0.028 b 40.9 abed 80.5 bc

SA 2.64c¢ 0.173 a 0.166 a 0.055a 42.15 abc 82.8b

SA +Nano 2.39d 0.177 a 0.122 a 0.058 a 42.8a 86.4¢

Values within each column with the same letters are not statistically different, according to Duncan's multiple
range test at P <%1.

Table 4 Effect of different days of storage on total soluble solids, titrable acidity, ethylene production,
firmness, vitamin C of broccoli florets

Storage time TSS TA Ethylene Chlorophylls ~ Vitamin C
(month) (°Brix) (%) (nL.g'.h'h (mg. g'FW)  (mg/100g)

0 8a 0.190 a 3.30b 0.180 ¢ 46.90 a

4 8.08 a 0.183 a 3.70a 0.17 cd 41.12a

8 7.03b 0.176 ab 3.56 ab 0.17 cd 38.23a

12 6.21 cd 0.162 be 3.85a 0.13d 3430a

16 6.41 be 0.151 cd 270 ¢ 093a 31.93a

20 6.29 bed 0.145 cd 2.62¢ 0.88 a 29.21a

24 5.65d 0.140d 235¢ 0.81b 26.95a

Values within each column with the same letters are not statistically different. according to Duncan's multiple
range test at P < %1.

Y\v
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Influence of salicylic acid and potassium permanganate-coated
zeolite nanoparticles on quality maintenance and storability
extension of broccoli (Brassica olerasea var. italica plenk)
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Organization (AREEO), Karaj, Iran
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(Received: 2016/12/24 Accepted: 2017/02/11)

In this research the efficacy of salicylic acid (SA) at 2 levels (0 and 2 mmL™) and potassium
permanganate-coated zeolite nanoparticles at 2 levels (0 and 10 g) on physicochemical attributes and
storage life of broccoli florets were evaluated. The samples were stored at 1°C and 90-95% relative
humidity for 24 days. Samples were taken initially and at 4-day intervals during storage and to
simulate market conditions they were placed at room temperature for 24 hr, and then qualitative and
quantitative parameters such as weight loss, visual quality, ethylene, total soluble solid, titrable
acidity, vitamin C, surface color, chlorophyll, total phenol and total antioxidant capacity, were
measured. The results showed that SA treatment and potassium permanganate-coated zeolite
nanoparticles and SA combined with potassium permanganate-coated zeolite nanoparticles had
significant effect in the maintaining visual quality and quantitative and qualitative characters than
control florets. Also, SA combined with potassium permanganate-coated zeolite nanoparticles showed
the best effect in retaining of visual quality, preventing chlorophyll degradation and yellowing
inhibition, as well as maintaining functional substances.

Keywords: Vitamin C, Surface color, Chlorophyll, Ethylene production
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