}'.'.w}.; L?ﬂéﬁyﬁ&u‘b_l395)x*»ﬂ ﬁJLSLa°JTAL;"CﬁwaJ~5‘

G294k gé 3l am  Jloylil b (Fragariaxananassa Duch) (K g5 ogun (S (0195 sk
poals” o3 50
*ng’:r" s Lo el ‘1‘“.))L'~: Shozee 4l
O 5 8 aﬁx\;@»@m,65),w°4§;u\>‘c,:\;ﬁ,'tﬂ‘5”1;;,65,5ﬁ}gu)\wu)\§wm>~ﬂdu\;—1
sharifisirchi@yahoo.com o ;s ,» o &Kils b e 5 (65558 0aSiils ¢ SLEL 055 oode Sl suae 5 J s odin =% 52

23 B ol s o5y (135 (A5 05n (S 2l el satass eSS Gl Glacals 5 )08
55528 e 4 5ELOC (glos b wlss o 53 5 ikl jlas sosabse rs o (Wald Hles) e OT 52 5 %1 oods™ b )57
0353 sk 5> & alis 5 (TSS) Usloms el slge (TA) Oaral 25 b6 ol (PH) aidod (slo 2elsly ks (5506
L;)u@u,;u%léuﬁoﬂw 6 el (555 padS IS e 457 515 Ol ST s s &S o311 s ,ls Ll
Golsigme H1 s zelyl ple g5y p bayles . Csls 25 b6 el g5y 1y L5306 o 2i 2/45 disL:a\{%Zr_Af,\UK.g;.&l;
..L;z)|;6~u%1éa.~,; s eyl aen 5 Olej Sl Azl

(0 sl 25 B ol el iy 5 ¢ SO A5 S ST (5554 58 a3l 5uS”

o0
505 Ol 8 0,5 1 gladss wluly OlS <> 5 ls (e LS (Fragariaxananasa Duchesne) S5 5oy
o5 3l 5l e Db g 5 Mo ab 5 e 2l s 4 e cpl3s o0 sl 4 ditine Gble (slae g o g 3 (SO
S5 (2006 DK 5 GLbLb) Canles Sy Olg 53 L sk g11E 35 0315 55 Mol 5 odd wtlis o 4
3t S 4 DLz S VL (S ke Sl s 4l b sl (2B OV 4 sl Sl s 4 (S5 3
ol iy o b1 3 s g el 1S5130 0508l 05 (6 31.(2000 (0800 5 el ) Wb o talST ils
ol 3l s Slasls (2001 ¢,5) 5 87 Sutls y (ST g kS o e bl (sl i S 6K, alS oS By b 1 T
(bbb 5 (5 She) el S 0T Lok s Slysle 5,05 dgvama 51 63L5 i 6356 od 50318 DY e
Jo ol &%l (658 S Jgamme pl Sbls p 3l ey Slarls 1 (6,8 o (slialy 55 anllln 5 336 ol b (1387
S Slodas Hsb 4 wndS U IS (OLS 5 ol o 3 Al Wl LS5 Sl eslizal o 8l (151 sl s
1991 Olen 5 oslr) (plows 3957 5o (oo T (2 Sl s o (e o 5l il (ploe e (b 10153
Lis )3 65,0 Sl yole 3| S R N (1994 51993 o1, Ken 5 &Kls 1998 (ool Kan 5 5 M5
St 3 B eedS 20 L5 0 0 g Lok ST AL o OT 35008 457 Bl o Dol o 5 Lae gon Sl Sl ey oS
(S o SIS Lol S 3l 1 e Sl e B 5y b 15U 3 g 5SS Se Ol gr Bl
5 MG 5 Jobo o3l3 G I 156 4ty 4 (S35l e 0 ol 281 5 0550 @ Joos 3wl 5 (S
22 oelS (o Sl (1995 (01, 5 031,) 3580 oo SIS Jlisl 55 i b b 055 Vb 5 i U
(2004 o1, Kon 51,Y) (K55 5 (1984 o 5 3) 53 655 (2010 0, K0m 5 o sl) sha o5 51 o sin 1 (65l
Isb 5o Kpos AS ol 35 5 IR GRleT ol 5 Os ool st 6T 0Ll sl el 55 sl

Al K55 e Sl 3 g o I 5 Sl DS 5 S sslind sl 553

396


mailto:sharifisirchi@yahoo.com
http://www.sid.ir

j:-""}-; Lﬁaﬂéﬁyﬁ&u‘b_1395)x*”ﬂ ﬁJLSLa°JTAL;"CﬁwaJ}‘

b 5959 g
P ol
s plonil O a pa (65558 0dSils GLEL pske 03,8 bl ) ey (S35 5 oKiglesT 551394 Jlu 53 Lol tags
B0 51 iy 4 Slej (im Oy Ao 53 Waogoe b (55l 5 b )3 Bl SIS 51 g5k o3y (K A5 o g
s bl ke K5 o3 o g pelans A3
Wae sor (5,146 5 Lo ol
CCBIE 05 4 4 ke 4 o it et 2y il 5 300 pacr oIS s 3 4> 15 ot 4 Lne e
IS a6l p e g 3l s plonil 1S54 ) OialsT s gab st (wals Hlas) Jaie OT 5 02 5%1 relS L IS el
S 31 F sl a5 5 Ligles b dlases 53 55524 Sk 4 os e S (K305 4l s 450D e 2 55 4
REERES
Olao (g w503l
(pH) !
5355 75801 0315 13 51 s Win lab Jie 26 pH oK 51 (2005) AO.AC sy b 05 o lae PH (5, S0l (sl
A 35 4 el o gl
(TA) & sl 25 S5 4zt
05 bl p Ol 5 B bl Sl oslinal Jlo g 0L 5 5o b 0 gl 25 25 S coen JS7 bl Oljoe s 812
(2003 ¢ jube Lo 5 5l 530e) i aceslons (s 13) 0500 0 )l oo o 100 5 sl &K 2

JS 4l = (e 3 g 51020301064 )/ 6 pos oo
(TSS)J sbous ol 315
e 5t DBRI5 Juke ¢ S s (20 55571 3) grinntid i dlhow sy ok Ol (G0 0n (5 05bae 53 s sl 515e IS
(2005 A.0.A.C) wi (5,53l S
S Ol
05 o o 2 OT Ol 5 015 8 pomd S sl J35 JS7 (63 =6 52 J glowa 3l oslial b 0 gl 25 25 31 & cpaliy s e
(2000 AOAC) 4 5l 435 ¢ 8 100 3 Sy Sl
@bl Sis)
£33 5556 5 Sloslil Ola3 Ske Jgl 556 & s plawl 51 ST A L ol S 2 bl by ST Sy pen ShlesT
Sl le 5 51 bl Dlslons plnil (61 ks planil SUls glatals iz 05057 255 b Soe anglie 3 LS ST Ll

L ealaiw! SAS JJ‘JJ': v.:.w:.w

(PH) 4zt
=l Jole g3 blize (1 Jsi) 3 lsgme do s 1 o 53 Ol les Jole 55 blite 1 iman 5 Ol 5 slas
55 52 dS IS (51350 833155 555 53 bl |y iyl a8 Al (10Ul i Sy 03 oS e e DL Ol
S osba (4 Jsaz) Cls 1y apdnl o 5eS U2 ldS ST (so10,U0 pler 5 S S35 5 ] dST IS a5
S per S 655 (2014) 5 gnn 5 e SIS L it 3 gl l (171 JSC8) 8L T (o1, SIS R

397


http://www.sid.ir

}'.'.w}.; L?ﬂéﬁyﬁ&u‘b_l395)x*»ﬂ ﬁJLSLa°JTAL;"CﬁwaJ~5‘

bl 53 &8 5503 3y Aals 5 b ISl Sl o ls re sl eSS oS wisls ol (2006) o, 5 3L A 3y
Sl 3l e 3,8 Lsls i) &S 55 (1999) O 5 o,uT laasl b plas bl Slallas glaasl .5y =
a3 e RS Al 4 o (5513550 0555 g 53 1) 6 0m a kel ¢ S 5 53 S olS

(TA) 0 sl 25 L5 st

2P TA Ul 655 2 Ol g 5 s i (S)lagime s sba dals b aglie 55 1) TA Gl 5 @S JST s 51 oy 5l
23 QU 1) eaidams 555 03 RS G 5 i 555 03 A K b (1 dsa) cals gls gan 56 Ao y5 1 alan
33 o3 e o3 Ll 53 487515 0L 1) TA Sl o 2t 2 oS JS7 Slas (505, AT 50 05 5 (2-1 JS2)
s b oIl ayn Laulgl 5o 2alS ol sl olis & Cl (2013) S laasl L sl s = o (2 Jsa>)
ol 0313 LS5 1y 0 5em (61 y 0k 0,53 T (65,31 S IS 457 bl Ly S 45 2 Jsb 3 o) O ol ST

(TSS)J shoes sl 51 5o

Olojmsbes blize 515 o5 L o 53 0lej (L Jgudsr) 516 0L 0 goe I shoms ol 5150 (513 ime T edST o IS7 Lo
131 JK8) b a5l ool 0593 Jsb 53 Jsloen sl 3l g STy sboay (453 Ugtr) 5 sls ime Ao s3 D ebaw )
EE T ISTEISE Sl OIS 1) s op S dals rA:j\;: 9 r..:«.»l 395 03 &S A e Ol Ol oles Jule g filaze
Oer 5 5w 55 b s dizdls |y s ol slge o 208 ] @S0 JIS™ £l 5 Sy 55 53 5 12 ST, X7
Sl e ol 3l g0 5 1 Aals (slae s 5 aedS L okd Lo S KOs m Lisls 318 8 il 5l (1991)
ol Hles gl K 5 Lsls Olis o7 5 S slize (2011) O, Kas 5 oz LS 51 ol 2L opl (BN s s (s)ls gme
SV 5h (Clien 81 L 6l S sl i b 3 851 a8 (615 gmn 5 0 sbons sl 10 oS IS
5 685 2008 o) 8en 5 5 geme 2003 (OKen 5 wigny ) Lib L, b Sl 5 Odey AT 5 O
(1993 ol Ken

S Ol

5 gl 03 Ol = e Jolize 15 a5 1 gl 53 Ol o Ol & el 5 Ol ol san 30 S IS 5l
JB3 S0l b oS il Eals (ol emslen 555 B ol 4 e s O el Sl (1 dsa) 550 s ime o)
Sl Lol L odaliie & by s (sl 53 (oS I ol ST S, B eanSles Sa5 5 s sl LS 1) (sls gae oslis
Loonltisls 18 (K305 1 eedS JS 36 5115 plie s (1393) 0K 5 (o (A1 JSC8) 555 515 e
o 03 S el g Ol Rl ol ST IS e Sl ealizad sl Sl F &S ol &sline (1986) oLy LS =

35 st

398


http://www.sid.ir

F, Lo o o315 =1395 5 5 2o Soge Jops) e )
Slslites55 b 53 gy 3550 SO S 55 sty 4w 1 s
Sl Sl
453
) ol ol 315 4 ! 3
O sl A3
30/22" 0/0007™ 0/03™ 0/14** 2 Sles
154/31** 0/37** 1/74%* 3/06** 7 Ol
96/07* 0/004" 0/60* 0/16** 8 Ol X ke
1027/37 0/2 7/40 0/67 42 las
6/59 22146 8/12 5/14 Ol i e
% ,1 el 53 13 me s gme b 5 4 *F 5 * s
Ol 25 BB sl Gl (a1 ol g e 20 50
2 @y JS™ eondS” L S ds” dals Hls
2/45° 2/38" 2/552 eSole g lie
e Iy gae oDl USL OLSS Cog o (sl slus!
ap 303 SB S 35 1 0l i S0le anlie 35
24 18 12 6 1 ol
3/32 2/54° 2/13° 2/07° 2/28° a2 ol
S g lin
5P 4/87° 5/41° 4/86° 5/722 Jsloes ol 3| 50
Slie
JB !
0/60* 0/14 ¢ 0/28° 0/20° 0/30°
O sel 5
73/42° 72/25° 71/83° 78/33° 79/5° & el g

Azl gme SNt BB 0L Cog > (gl slde]

399


http://www.sid.ir

Fen Lo o o315 =1395 5 5 2o Soge Jops) e )
o 2050 SB S 55 1 6oL 0k 5 sl il i1 5Se anglie Ayt
)92
(Gl b al)ly
24 18 12 6 1
3/34° 2/94° 2/29< 1/92¢ 2/28 dals
4 S S
3/31° 2/30 2/10% 1/96° 2/28 “};1- a2 sl
b
LS ndS
3/29° 2/37°¢ 2/01% 2/33°¢ 2/28 )05/2"
b
5/09° 5/4%¢ 4/07 4/6 5/73%® als
4 S S
4/83° 4/8 5/17 @bcd 5/15 2 5/73% le" Jslows Aol 3l g0
b
LS ndS
5/08 4/43¢ 6° 4/83 5/73%® _,105/2-
b
76/5° 64/75° 71/5%* 77/25* 79/52 als
LS dS
782 73/5%® 69/75 g1e 79/5° Jlﬂf/l“ & ol
b
4 S S
65/75° 78/5* 74/25% 76/75% 79/5® ")05/2"
b

A Sl gme SNt BB DL og > (sl1 las]

1&g crriz acidd 100 g B4

TEN "Frb

gy P 0L

(2)

b
w
PRI

L A e
friies ]
5 (]

1

1

0

i

n

3

PTER.

(4)

S A5 o n () s 5 5(3) Uslos alor 150 (2) 0 gl 25 BB sl (1) sl ST ol Sl 3601 ST

o161 55524 J b s

400


http://www.sid.ir

ot @éﬁya&u‘b'lsgs)xﬁ ﬂjgua”&srﬁjw&j‘

TR
SADF 00 ol Bl o Ll gn (S5 e shar el S Sles o505 0L LT s skl sy ol
BB s sl by e DI FTHL edS IS Sl s wtal Lo 53 1) 36 o 2t 2 S IS s a 58
Jdo @ ol ploss Slagme Sl opl (Js Sals (olaoll o) (b s & el g 5 skes el slgs 5 O gl 2
S om sts Sl 23Rl ol 4 5l e SBE 3 Jas U5 5 OLT (g e (0l S (s 5|

g o o3litul S 5 5 0 ge kS 35 (51 bl

&Uo

Sl 3l ey Sl (F g s T el 5 ST IS5 87 S 1393 (Sl 5 ST Golgho o 3 (gwses g p Fx
32-251(2) 2 (51l (35518 o s aalsd . SO A5 0 s

2 b DV s A4S s 5 0 Sas 131 4 S5 g e Ol oo 0405 1388 (L LLLL 2 s e S
(SosES a5seT a0l ST claesTls

A.0.A.C., 2000. Vitamins and other nutrients (Chapter 45). In Official Methods of Analysis A7 ed.),

Washington, D. C., pp: 16-20.
A.0.A.C., 2005. Official Methods of the Analysis of AOAC. International 18th Edition, Published by AOAC

International. Maryland. Ed. USA.

Andrea, L. B. D, S. D. Quintao Scalon, I. F. C. Maria, and A. B. Chitarra. 1999. Postharvest application of
CaCl, in strawberry fruits (Fragaria Ananassa Dutch cv. Sequoia): Evaluation of fruit quality and
postharvest life. Cienc Agrotec Lavras, 23: 841-848.

Brown, G., S. Wilson, W. Boucher, B. Graham, and B. McGlasson. 1995. Effects of copper-calcium sprays on
fruit cracking in sweet cherry (Prunus avium). Scientia Horticulturae, 62 (1): 75-80.

Chen, F., H. Liu, H. Yang, S. Lai, X. Cheng, Y. Xin, and G. Bu. 2011. Quality attributes and cell wall properties
of strawberries (Fragaria annanassa Duch.) under calcium chloride treatment. Food Chemistry, 126 (2):
450-459.

Cordenunsi, B. R., J. D. Nascimento, and F. M. Lajolo. 2003. Physico-chemical changes related to quality of five
strawberry fruit cultivars during cool-storage. Food Chemistry, 83 (2): 167-173.

FAO, 2011. http://faostat.fao.org/site/339/default.aspx.

Ferguson, 1. B. 1984. Calcium in plant senescence and fruit ripening. Plant, Cell and Environ, 7(6): 477-489.

Garcia, M. A., M. N. Martino, and N. E. Zaritzky. 1998. Plasticized starch-based coatings to improve strawberry
(Fragariax ananassa) quality and stability. Journal of Agricultural and Food Chemistry, 46 (9): 3758-3767.

Gupta, N., S. K. Jawandha, and P. S. Gill. 2011. Effect of calcium on cold storage and post-storage quality of
peach. Journal of Food Science and Technology, 48 (2): 225-229.

Hernandez-Muiioz, P., E. Almenar, M. J. Ocio, and R. Gavara. 2006. Effect of Calcium dips and chitosan
coatings on postharvest life of strawberries (Fragaria x ananassa). Postharvest Biology and Technology, 39
(3): 247-253.

Javeri, H., R. Toledo, and Wicker, L. 1991. VVacuum infusion of citrus pectinmethylesterase and calcium effects
on firmness of peaches. Journal of Food Science, 56 (3): 739-742.

Jouki, M. 2013. The effect of modified atmosphere packaging and calcium chloride dripping on the quality and
shelf life of Kurdistan strawberries. Journal of Food Processing & Technology, 3:184. 3:184.
d0i:10.4172/2157-7110.1000184

Kader, A. A. 2001. Recent advances and future research needs in postharvest technology of fruits. Bulletin of the
International Institute of Refrigeration, 2001: 3-13.

Lara, 1., P. Garcia, and M. Vendrell. 2004. Modifications in cell wall composition after cold storage of calcium-
treated strawberry (Fragariax ananassa Duch.) fruit. Postharvest Biology and Technology, 34 (3): 331-339.

Mahmud, T. M. M., A. Al Eryani-Raqgeeb, S. S. Omar, A. M. Zaki, and A. E. Abdul-Rahman,. 2008. Effects of
different concentrations and applications of calcium on storage life and physicochemical characteristics of
papaya (Carica papaya L.). American Journal of Agricultural and Biological Science, 3: 526-533.

Mazumdar, B. C. 2003. Methods on Physico-Chemical Analysis of Fruits (No. 664.807/M476).

Mujtaba, A., and Masud, T. 2014. Enhancing post harvest storage life of tomato (Lycopersicon esculentum Mill.)
cv. Rio Grandi using Calcium chloride. American-Eurasian Journal Agricultural & Environment Scientia,
Deira, 14 (2):143-149.

401


http://faostat.fao.org/site/339/default.aspx
http://www.sid.ir

ot @éﬁya&u‘b'lsgs)xﬁ ﬂjgua”&srﬁjw&j‘

Nogata, Y., H. Ohta, and A. G. J. Voragen. 1993. Polygalacturonase in strawberry fruit. Phytochemistry, 34 (3):
617-620.

Olias, J. M., C. Sanz, and A. G. Perez. 2000. Postharvest handling of strawberries for fresh market. In: Dris, R.,
Niskanen, R., Jain, S. M. (Eds.), Grop Management and Postharvest Handling of Horticultural Products.
Quality management, vol. 1 Science Publishers, Inc., pp. 364, pp. 209-233.

Souza, A. L. B., S. P. Q. Scalon, M. I. F. Chitarra, and A. B. Chitarra. 1999. Post-harvest application of CaCl, in
strawberry fruits (Fragaria ananassa Dutch cv. Sequdia): evaluation of fruit quality and post-harvest life.
Ciéncia e Agrotecnologia, 23(4), 841-848.

Tabatabaei, S. J., L. S. Fatemi, and E. Fallahi. 2006. Effect of ammonium: nitrate ratio on yield, calcium
concentration, and photosynthesis rate in strawberry. Journal of Plant Nutrition, 29 (7): 1273-1285.

Valero, D., D. Martinez, F. Riquelme, and M. Serrano. 1998. Polyamine response to external mechanical
bruising in two mandarin cultivars. HortScience, 33 (7): 1220-1223.

Wang, C. Y. 1994. Combined treatment of heat shock and low temperature conditioning reduces chilling injury
in zucchini squash. Postharvest Biology and Technology, 4 (1-2): 65-73.

Wang, C. Y., W. S. Conway, J. A. Abbott, G. F. Kramer, and C. E. Sams. 1993. Postharvest infiltration of
polyamines and calcium influences ethylene production and texture changes in Golden Delicious' apples.
Journal of the American Society for Horticultural Science, 118 (6): 801-806.

Changes in quality characteristics of Strawberry (Fragaria x ananassa Duchesne) fruit during storage
after immersion in the calcium salt

P. Mohammadi Benaruiyeh' and G. R. Sharifi Sirchi **
1- Graduate Postharvest Physiology and Technology, College of Agriculture and Natural Resources, University
of Hormozgan
2- Department of Horticulture, College of Agriculture and Natural Resources, University of Hormozgan

Abstract

The effect of different concentrations of calcium chloride on quality and postharvest life of strawberry fruit v.
Paros evaluated in factorial experiment based on completely randomized design with 4 replications. Fruit in 1%
and 2% calcium chloride and distilled water (control) were treated by immersion. Then, fruits were storage in at
5+1°C for 24 days. The parameters acidity (pH), titratable acid (TA), total soluble solids (TSS) and vitamin C
during storage, were measured every 6 days. The results showed that calcium chloride treatment had a
significant effect on acid titration. Calcium chloride 2% with an average of 45/2 maximum effect on the
titratable acid. The treatments had no significant effect on other parameters. Effect on all parameters were
significant at 1% level.

Keywords: Calcium chloride immersion, Strawberries, Vitamin C, Acidity (pH), Titratable acid (TA)
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