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Effect of Pre-Harvest Calcium Chloride Spraying on Maintaining Fruit
Bioactive Compounds and Antioxidant Capacity of Three Citrus
Cultivarsduring Storage
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Table 1. Effects of citrus trees spraying with different CaCl> concentrations on ascorbic acid
content in fruits peel and pulp during storage.

e S el S Sl S 5y Al S oSl
8599 SHEES . T
Ascorbic acid in pulp Ascorbic acid in peel
skl paealS (mg 100gt FW) (mg 100g* FW)
Storage  Calcium Osenols S50 o O seunals S50 &
duration  chloride ‘Thomson’ ‘Moro”  ‘Page’ ‘Thomson”  ‘Moro’ ‘Page’
(day) ()
0 0 31.3dt 179e  34.8b 54.5¢ 481c  34.8bc
1 36.7bc 45.3bc 50.3a 54.5c 67.1ab 50.3ab
2 32.9cd 38.2cd 52.7a 70.5ab 70.5a 52.7a
4 33.5¢cd 70.5a 52.1a 67.6ab 65.3ab 52.1a
30 0 41.9bc 43.7bc 50.9a 54.5¢ 55.7bc 50.9a
1 58.1a 65.3ab 35.5a 65.3abc 65.9ab 53.5a
2 61.1a 62.9ab 58.7a 32.9bc 65.9ab 58.7a
4 57.5a 70.1a 55.7a 62.9bc 65.3ab S5.7a
60 0 48.1ab 20.9de 31.7c 55.1c 43.1c 3L.7c
1 59.9a 25.1cd 50.3a 74.9a 46.1c 50.3ab
2 57.5a 28.1cd 44.3ab 70.78b 50.3c 44.3ab
4 47.3ab 62.3cd 51.5a 72.5ab 53.3bc 51.5a

tMeans in each column and for each cultivar with the same letters are not significantly different at 1%
level of probability by Tukey’s test.
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Table 2. Effects of citrus trees spraying with different CaCl> concentrations on total phenol
content in fruits peel and pulp during storage.

cn K S J s
Total phenol in Sy JS J b
6039 Ll pulp Total phenol in peel
ookl sl (mgg* FW) (mgg* FW)
Storage  Calcium Ol 980 o Osunals S50 &=
duration chioride ‘Thomson”  ‘Moro’  ‘Page’ ‘Thomson’ ‘Moro’ ‘Page’
(day) )
0 0 0.36i 0.6i 1.17e 2.53c 4.56e 2.69cd
1 0.37h 0.5 1.94a 2.87c 2.96j 2.73¢c
2 0.95d 0.91g 1.84c 3.4b 3.49h 2.65cd
4 0.6f 1.84a 1.87b 3.45b 3.54g 6.79a
30 0 0.55g le 0.51i 2.07d 3.14i 1.93e
1 0.99d 0.95f 0.61] 2.56¢ 4.43f 3.05¢c
2 1.13c 0.78h 0.73f 3.8ab 2.69k 4.65b
4 0.95d 1.04d 1.53d 3.45b 6. 97a 4.65b
60 0 0.2) 1.02d 0.62i 1.4f 5.27b 1.22f
1 1.31a 1.04d 0.52k 3.76ab 4.74d 2.11de
2 1.18b 1.09c 0.79 3.94a 4.87c 3.05c
4 0.82e 1.35b 0.68h 3.94a 4.43f 4.61b

TMeans in each column and for each cultivar with the same letters are not significantly different at 1% of
probability level by Tukey’ s test.

O505) eled 3 golne Sl s s S Jlial w59 Gl slacisa sl Sl (35 58 @l 5 Ot T
ol aa b (S5

Can gy 9 Cali oS JS i 93 933
Jg:.\-t.:b‘d‘).:\OLA:)JJ?:\.u.Js%‘J.‘sL.AbmJL&j:é)@ﬁ)d&ﬁﬁ#&J%J‘ﬁA‘&d‘domL&@

VF) ea S oo s 5aS S as B 08 el ole) su gose aBs (Y Jsan) wge aala 1 YL oL
oadls el S0 e (paelS WYY Hlas 5o 836 055 S oo a S ke

ol Cruads gy JS w53 08 (sLa s 5550 5 ol 858 5 cilay Gle) sa 30 line 5 S

slasgae 5 (836 G5 asS Lo a Sl +/0Y) wala glasge S WSSO Dl my (LU cug Lo

Zizyphus mauritiana Lamk -y Atemoya -\

A4


https://dorl.net/dor/20.1001.1.16807154.1397.19.4.1.7
https://journal-irshs.ir/article-1-110-fa.html

[ Downloaded from journal-irshs.ir on 2024-05-14 ]

[ DOR: 20.1001.1.16807154.1397.19.4.1.7 ]

(28l Gl sad o ol Gk Lo (55 00 alS o aShe o+ F) ardlS WILKYY clale b suiklas
sladad® Lol il il ol 5o 510 59 Laad 550 bia b cudlil 5 aaalS IS s adasl ) 5 e (5108
koo ol oley so laad B0 Baa o Glalbdl 5o sl WK lajlad oS ols plas Ghagly ol
OSae (sab 598 5 (J58 laS 5 Gl s anlS WIS Hlas 580 ol Glls 6550 BB (ol
S daglh 5u g ead s SlOAL o)l e (ad (658 5 Bia i ge S5 Gl S wlly el (pl Jaloas el
(YA) il s oo ShBo (o 38 1 (538 slacaS 55 wilen 0T o Joslas slacuS 53

0930 Cucdi oS Jladlusy glacus i

a8, o0 Sopl bags mu 5 sose laad, B s sl Gaeneli a3, i S i, JhEs ot b

ohEe Lol s sualiie avcalS Wl K7F clale 5o (o 08 S90S 50500 YYF/P) cpain ;0SB 0 550k ¢ geuels

Sotn 5 odba S 0 a KoSe #0/A Hlae b a8, 504/ Hliie b 5550 a8, aald slas sie o (pai s
(FUsaa) o s Hlas (slas sae )

9 od S 50 S a5 ey aal WIHIK alise glackle b ol e G5 50 pabdslas 51-Y Jsua
.(5\)‘.)‘)‘.:\.3‘&0\}3.4&“\%

Table 3. Effect of citrus trees spraying with different CaCl» concentrations on tota flavonoid
content in fruits peel and pulp during storage.

RS b € IS a5 0 Caea gy S 4 5350
) ) Tota flavonoid in pulp Total flavonoid in peel
skl 650 paulS (mg g FW) (mg g* FW)

Storege Calcium Ogeels 050 o Ogerels o5 &=
duration chloride ‘Thomson’ ‘Moro’  ‘Page’ ‘Thomson”  ‘Moro’  ‘Page’
(day) ) d d
0 0 0.77bt 0.30d 0.47f 0.30e 0.44c 0.47g

1 0.84b 0.19% 0.55e 0.38de 0.49b 0.55f
2 0.67c 0.14f 0.86b 0.56ab 0.53a 0.95a
4 1.03a 0.28d 0.95a 0.41cd 0.49b 0.86b
30 0 0.33f 0.10f 0.29g 0.10f 0.30d 0.29i
1 0.43e 0.40c 0.55e 0.29¢ 0.40c 0.58e
2 0.53e 0.40c 0.58e 0.48bc 0.40c 0.68d
4 0.53e 0.50b 0.68d 0.37de 0.60a 0.55f
60 0 0.53e 0.24e 0.02i 0.30e 0.24d 0.02k
1 0.70c 0.35¢c 0.06h 0.49bc 0.28d 0.06j
2 0.57d 0.35¢ 0.33g 0.40cd 0.38c 0.33h
4 0.97a 0.79a 0.82c 0.65a 0.46b 0.82c

t Means in each column and for each cultivar with the same letters are not significantly different at 1% of
probability level by Tukey s test.
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Table 4. Effect of citrus trees spraying with different CaCl> concentrations on flavonoid
compounds in fruits pulp at the end of storage period.

a5 paclS ol 5K Oaa,b O st O s 55 eSS O 5558
Cultivar Calcium (ug Naringin  Hesperidin Neohesperidi Catechin Quercetin
chloride (%) g'Fw) (Mg g'FW)  n(ugg'FW) (ugg'FW)  (ug g'FW)
Osels
Thomson 0 225.1ct 1.2e le 5.9d 1.4e
1 231.6¢ 1.9e 1.3e 18.8c 4.7cd
2 275.7b 7.1c 15.9cde 23.6¢ 3.1de
4 326.6a 4.1d 31.2c 33.7b 3.8cd
IO
Moro 0 50.2de 15.5a 21.8cd 5l1.4a 5.4c
1 33.4¢f 11.7b 52b 10.8d 2.6de
2 22.7f 7c 261.6a 21.2c 4.2cd
4 2.99 0.6e 266.5a 22.3c 4.2cd
==
Page 0 60.9d l.le 14.3de 6.4d 12.1a
1 23.6f 1.6e 19.4cd 5.9d 9.3b
2 17.6fg 1.8e 22.6¢d 6.7d 11.2ab
4 23.6f 2.1de 21.5cd 5.9d 9.3b

tMeans in each column with the same letters are not significantly different at 1% of probability level by
Tukey stest.
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Table 5. Effect of citrus trees spraying with different CaCl2 concentrations on antioxidant
capacity in fruits peel and pulp during storage.

o S JJABTS+ Olge wmyu cuux‘,JABTS*' Olgs b yu
et ABTSradical scavenging (%) in ABTS radical scavenging
ol mndlS Wl K pulp (%) in ped
Store_\ge Cd ci_um Osenals S o Osenals Sose o
duration  chloride Thomson Moro Page Thomson Moro Page
(day) (%)
0 0 53.12bt 56.98b 50c 76.48cd 98.26a  86.63b
1 60.79b 48.84c 65.41b 97.48a 92.73a 92.73ab
2 75.18a 63.66b 63.37b 89.57ab 95.64a 95.06a
4 80.22a 94.48a 73.26a 17.93a 92.44a 96.8a
30 0 13.88d 14.06g 8.5¢ 12.92h 51.78de 20.17h
1 30.26¢ 23.62f 89 56.94f 49.57e 31.67fg
2 21.23c 32.74d 14.33fg 84.66bc 57.97cd 28.22g
4 22.88c 27.97¢f 20.55¢f 80.68cd 64.78c 37.5¢ef
60 0 12.83d 25.66f 21.51e 47.17¢g 57.38cde 41.37de
1 23.84c 24.48f 30.55d 74.17de 60.27¢ 44.8d
2 21.83c 32.47d 31.78d 67.5e 56.79cde  37.41de
4 20.5¢c 39.68d 25.89de 96.3a 82.74b 65.21c

tMeans in each column and for each cultivar with the same letters are not significantly different at 1% of
probability level by Tukey’ s test.
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Iranian Journal of Horticultural Science and Technology 19 (4): 485- 496 (2018)

Effect of Pre-Harvest Calcium Chloride Spraying on Maintaining Fruit
Bioactive Compounds and Antioxidant Capacity of Three Citrus
Cultivarsduring Storage

J. Fatahi Moghadam* and A. Hashempour?

Bioactive components play an important role in human health. In general, bioactive
compounds of fruits decline during storage. Therefore, maintaining fruits bioactive
compounds during storage is very important. In this study, effects of pre-harvest CaCl> sprays
(O, 1, 2, and 4%) at different fruit developmental stages (120, 140, and 160 days after full
bloom) on maintaining fruit quality of three citrus cultivars (Citrus sinensis cvs Thomson,
Moro and Citrus reticulata cv. Page) during storage were investigated. After harvest, fruits
were stored at 5°C and 85% relative humidity for 60 days. Then, some biochemical
characteristics of the fruits peels and pulps were determined at 0, 30, and 60 days of storage.
Results showed that, total ascorbic acid, total phenol, total flavonoid and antioxidant capacity
in peels and pulps of CaCly treated fruits were significantly higher (especially those treated
with 2 and 4 % CaCl») than control in each storage period. Results also showed that naringin
(in “Thomson’), hesperidin (in ‘Thomson’ and ‘Page’), neohesperidin and quercetin (in
“Thomson’ and ‘Moro’) of CaCls treated fruits pulps were higher (especialy those treated
with 2 and 4 % CaCl,) than control. Based on the findings of this study it could be suggested
that 4% CaCl> pre-treatment is a useful strategy to maintain or increase bioactive compounds
and antioxidant capacity of citrus fruits (‘Thomson’, “Moro’, and ‘Page’) during storage.
Keywords: Flavonoid compounds, Hesperidin, Naringin, Neohesperidin, Postharvest.
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