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Effect of Postharvest Application of Different Calcium Solutions on Fuji Apple Fruit
Quality During Cold Storage
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Fig. 1: Effect of different calcium compounds on ethylene production of fruits after six months storage
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Table 1: Variance analysis of the measured mineral content in apple flesh, after 3 months storage

Slarye (Sl
Mean Squares ©ol3l ax 0 Ol s aslie
ol (o oot o) PUULY P oredS” PSR by df Sources of variations
(K+Mg)/Ca K/Ca Ca Mg K
211.89™ 199.85™ 0.0071™ 0.0009™ 0.0036" 3 oS
Treatment
Uas
0.8211 0.8189 0.00028 0.00005 0.0044 8
Error
7.09 7.49 16.36 12.41 7.057 - Sl o 5
Cv
Sl (6,18 g pas gty S Jiol mlaw 1o (g lo gime Kby o 54y NS g
** and ns: Significant differences at P=0.05 and not significant, respectively
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Table 2: Variance analysis of the measured mineral content in apple flesh, after 6 months storage
Slas o u«i’tﬁ
Mean Squares &ol3l a0 Sl s ol
(oedST (o oot o) fondS T oy odS o ek ol df Sources of variations
(K+Mg)/Ca K/Ca Ca Mg K
22.062™ 15.441™ 0.0114™ 0.0028™ 0.0115"™ 3 o
Treatment
Uas
0.6729 0.5818 0.0006 0.000015 0.0030 8
Error
13.53 13.87 13.41 14.66 5.91 - "'f“: N
Vv
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** and ns: Significant differences at P=0.01 and not significant, respectively



A5 bl g 5l / Jol 5 lous / pbaris als | BLS Oladgs (5,9

9 (Si3 (39 5 o 10 p,5) oge CubgS )0 0l (5 S o)l yolie Jlade p condS sl ke jo (5 9abge ST Jga

&l Ll olo a1 o Loyl s
Table 3: Effect of dipping in calcium solution on the measured mineral content in apple flesh (g/100 g DW) and their
ratio after 3 months storage

el (o oot sy el sy peeelS e ey e
(K+Mg)/Ca K/Ca Ca Mg K Treatment
24.99a 23.99a 0.04c 0.04c 0.95a 2l
Control
7.44c 6.89c 0.13a 0.07a 0.89% & ol
CaClz
6.99c 6.62c 0.15a 0.05b 0.98a =S
Calcicat
11.61b 10.71b 0.09b 0.08a 0.95a F s
Folical

Gl (Sl glaials aiz (yge5] ubsl oo o iy Jlei! s 5o o sire IS pae Silo gt ;o 40 aline By > slls slo  Silo
Means with same letter in each column indicate non-significant difference at P=0.05 according to the Duncan’s Multiple Range Tests
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Table 4: Effect of dipping in calcium solution on minerals in apple flesh (g/100 g DW) and their ratio after 6 months

storage
ormedS (o et o) oS sy oS o e peoly e
(K+Mg)/Ca K/Ca Ca Mg K Treatment
10.05a 8.84a 0.1b 0.12a 0.87a el
Control
4.12b 3.90b 0.23a 0.05b 0.88a e
CaCl,
4.65b 4.34b 0.23a 0.07b 0.98a C"S‘-‘_
Calcicat
5.40b 4.90b 0.2a 0.1a 0.97a J g
Folical
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Means with same letter in each column indicate non-significant difference at P=>0.05 according to the Duncan’s Multiple Range Tests
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Table 5: Analysis of variance of SSC, TA and fruit firmness after 3 and 6 months storage

Slaye eSls
Mean Squares

4,0
okl ol it 5l s &1, ole dus 31 s o i alie
After 6 months storage After 3 months storage l3! Sources of variations
W 5 anosl Jeloe aul> olge S 5 asasl  Jaloee el> olge df
Firmness TA SSC Firmness TA SSC
53.018™ 0.396" 1.521" 189.981" 2.244™ 3.858™ 3 o
Treatment
Uas
63.010 0.106 1.527 53.592 0.212 3.043 8
Error
1153 15.37 7.13 10.93 16.99 1052 - “')“*’CV“’*‘

el (G5 gime pac g 0o )0 SO g iy Jleixl v jo (g5l se Klo o Ay NS g s e
*, ** and ns: significant differences at P=>0.05, P=>0.01 and non-significant, respectively

\Al



e ilizen gl Jglome Coiold 3l g 0yl 13T

Golo,lilole il g s 5l o ogue L b 9 IS aanl ¢ Jolore dul Slgs g comdS alie slo Jolore 51 Jgu
Table 6: Effect of different calcium solutions on SSC, TA and fruit firmness after 3 and 6 months storage

ooyl oo iy 5l ey 6ol ,lslole a5l o
After 6 months storage After 3 months storage Sl
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Firmness (N) TA (g/L) SSC (°Brix) Firmness (N) TA (g/L) SSC (°Brix)
68.97 ab 224 ab 17.61a 70.77 a 3.09a 16.62 a aals
Control
70.95a 242a 175a 71.28 a 271b 17.23 a el
CaCl,
64.30b 1.98 b 17.63a 68.42a 2.85ab 16.40 a J‘-""“K
Calcicat
63.65b 1.84b 16.58a 64.76 a 2.18¢ 16.02a S
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Means with same letters in each column indicate non-significant difference at P=>0.05 according to the Duncan’s Multiple Range Test
Sy (5,10, Ll ol il 5 s 1 o Wrogue clisS glonST ol codled g ST 8 jlade il jlg 4300 Y Jaan
Table 7: Analysis of variance of total phenolic content and antioxidant activity of fruit flesh after 3 and 6 months storage
Slaye (5eSiles
Mean Squares
P VUM L -+ FOW [ PY- Js e solil ax o Oy aolio
Antioxidant Activity Total phenolic content df Sources of variations
&l ole i 5l o &b, Ll ol a5l e &olo,lil oo s 5l o &l Ll ole a5l oy
After 6 months storage After 3 months storage After 6 months storage After 3 months storage
323.51" 435.53" 0.0511" 0.0436" 3 o
Treatment
55.399 70.404 0.0085 0.0082 8 o
Error
20.88 2373 17.69 18.12 - el
Ccv
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*: Significant differences at P=>0.05
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Table 8: Effect of different calcium compounds on total phenolic content and antioxidant activity of fruit flesh after 3 and 6 months storage

(30,0) SlanST 6T cdled
Antioxidant Activity (%)
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Total phenolic content (mg/g Fw) Slows
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After 6 months storage
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After 3 months storage
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After 6 months storage

&l Ll ole a5l sy Treatment
After 3 months storage

40.03 ab 44.40 a 0.61ab 0.37b sl
Control
47.83a 45.92a 0.65a 0.66a redS oIS
CaCl,
24.35¢ 20.56 b 0.38¢c 047b J‘-s_
Calcicat
30.32 be 30.53 ab 0.44 bc 0.48b F s
Folical
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Means with same letters in each column indicate non-significant difference at P=>0.05 according to the Duncan’s Multiple Range Test
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Table 9: Variance analysis of storage disorders incidence and internal ethylene concentration after 6 months storage
Slaye (Sl
Mean Squares ©olyl a0 Ol i golice
S0 ol cdale S gy 90 b (gloged df Sources of variations
Internal ethylene concentration Decay Internal browning
3.9189™ 218.422" 585.551™ 3 oS
Treatment
0.0006 7.907 2.478 8 g
Error
2.12 13.41 6.62 - Sl v
CV
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*and **: Significant differences at P=0.05 and P=0.01, respectively

vy



e ilizeo 5o Jglome Coiold 3 g 0yl 13T

&)kl ole i 5l o)Ll sloasle 55 (53 (sordS Sojlens STV Jgur
Table 10: Effect of calcium treatments on storage disorders incidence after 6 months storage
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Decay (%) Internal Browning (%) Treatment
20.00 b 4375a el
Control
31.08a 21.35b reedS 0,15
CaClz
22.40b 18.71b Sl
Calcicat
10.33 ¢ 11.32¢ F s
Folical
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Means with the same letters in each column indicate not significant difference at P=>0.05 according to Duncan’s multiple range test
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Effect of Postharvest Application of Different Calcium Solutions on Fuji Apple Fruit
Quiality During Cold Storage

Ghorbani!, E., Bakhshi*, D., Fallahi?, E. and Rabiei*, B.
Abstract

Recently, Fuji apple has been considered in Iran, however its production comes with problems such as decay and
internal browning incidence during long-term storage. In this study, one minute postharvest dipping of two organic
calcium compounds including Calcicat and Folical was compared with calcium chloride on Fuji apple in and the friut
quality was investigated. According to the results, after three and six months storage, the fruits treated with tree types of
calcium solutions had higher calcium content than the control. Acidity content and tissue firmness of fruits reduced
during storage, but this reduction in fruits treated with CaCl, and Folical was lower than the control and fruits treated
with Calcicat. The immersed fruits in different calcium solutions produced lower ethylene. Flesh phenolics and
antioxidant activity of samples were affected by calcium treatments significantly. The highest phenolics and antioxidant
activity were found in fruits treated with CaCl,. Significant variation was observed among fruits treated with different
calcium compounds regarding storage disorders incidence, so that fruits treated with Folical showed lower decay and
internal browning.

Keywords: Tissue firmness, Antioxidant activity, Total phenolic content, Ethylene, Internal browning
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