“ P: Ulrlolibpglelos SuS

gl el g o0 vy prelBuials 195 100 e 11— 15
N pBOgT 0gun SlawS| 51 pled g CatuS p pundS OLSY Cllo g 3 LS Lo ]

Ty Sy (6 ol e lowsl oo M S 759
Ol ooy oBLals (6359liS 0uSisls cogee (U0 Pl g (S5l 5 05| (alid)S (sgrmiila-)
Ol ol ot (55,5LaS” caSasls ( SLel pale 09,5 oliwl Y
O «lay olRils (65)5LaS sasiisls ¢ SLel pole 05,5 JLaliwl Y
Farah.hosseini2012@gmail.com: Jsims odiw gitt

oS

Jdo 41 g ol oS Cadld 1 31 g joe b 1,551,806 slogo (Fragaria ananassa ) S5 s gs
Tt 51 Gl o (oruw Gudiond ol 50 0,10 g, Ao 41 @Y Coplins b 0> 31 iy (50
SR 0gm0 (SIS (plaS 5 0,5hos (liae 3 (W0)d ) g 4B o) S SLSY ilie
31 ooliiwl b ouds JoSid Wogro (5952 alo po duw 50 (b Jokono joliio (rmod 410 5518 (2L5,l 0,90
P93 &> 30«5 la il 2 31 B 59,20 Jol al> po (L Jahono ol 121 39 e 53 (Fwd Al
Seb gk B 5o Glojl w2l cubls p 51 S atin SO pauw alo po ¢ adgl 505 ) o) o
o 9 S5 el Jglomo dolr Slgo wdgighld « Jib ki gla S g o plonl 1,50 A b (SBolar' JolS
ogan o yolily » el SLSY (bl Jglme a5 Olo (LA gl (a8 )5 41,8 (o g anlllae )40
DLl &) Comnd 0o )0 B gl 50 Sigigdld 9 J5 8 (soomo ¢ i oS sl (Jalomo sl slge Jolid
Gl Clloy 2890 50 Jolmo ol Slge Sl Bl comw punds GLSY Sl Cenl 009 o Sro
20 J5 sl (limo gl e (Kip0gi 50 S5 8 9wl leie  (ulpdl 4 e 999800
45 apd o0 Lis egre L (a3l ol 2 ogdle Cuwl yilliay wBLh A Cond i Lo (o
25 onl ol 00 (p0.05)) Jlosio| gl 55 .ogmo il i (il 8l Gl pamedS SLSY o
9 oS G133 61yt 6530 ol y ilgF oo il 1 31 b 55 panS SLSY 1 ooliias! 45 WIS o Slgiions
Al (KA 5 Py Jld laS 5 Sl
SO 0910 CohsS ¢ oS OLSY (St ¢ (SlowmnS | HI plgS i suls SlalS

doddo

Luby ) ail o Fragaria ..> 4 Rosaceae ;L ,w J5 o, 4 sl Fragariasp oole ol b 5,805

qedS ol Gl 29 e g e oS T (sdine Sl dagplig 5l L s (logas (et al., 2008
50 B FFAFAA ¢ AL e o Sy aldls oes (Garcia et al., 1998) aib oo (59, 5 550 ol
soe ((FAO 2012) coul osls plais! 55 4y 1) oS5 5 Comas 45, 53 YOYVY g0 adsi b oyl a5 el Lo
SlaS 50 et 5 Sl (ol ke 5 (0B py Ojgon a5 wibiee ol USte (IS5 (SE0s olisS
3 6xSokr sl e SoSes 5 g slaissis ) eolitul il (el sbasile on 5 olond
LS edlin 15 ootee Sl 45 anl ins 1olis et 5| (5K el im0 (559, Slaals
G Glaisle )0 pendS csl JBland oo 31 0o Jlad 5 Jobu o)lgss cainy S Lol jolie 5l auS oo L)
g 4iS (Jobo o)l9n0 ()b com 5 )0 352y pendS LSy b4 (oS 5 0 (LS Glacdl g sl Sl

| 21 ; : 2
‘ [nternational 1 (y] National Horticultural \
Conference -_&5 Science ( ess of Iran

September 4-7, 2017, Tarbiat Modares University, Tehran, Iran



P ULl Libpgle g los jRuS uansg

EHC 2017 gl el g o0 vy prelBuials 195 100 e 11— 15

O Jlail Cagl b izmes paie (nl S8 sgre S5 (S Oliee b (K05 LU Jobe slalis gk
S SV sl 0025 99 (G Sl pely )3 aiu oo DL (She 4iS )3 35290 (IS Ol 4 JoSge
obJsloee pandS 5 F5,0 peedS .(Aboot and Conway, 1989) wigd co Jaio o0 4 pudS b wig 3,b 3l
Sl Jsh olsso 4 5 o ogen 2l ks sl i eSS (slaos S b oS slonl 3ok 5l e
4 50 oolol G ol Fenl wbbioe (Jobw 0 01920 G940 (S0 eSeeS 0alS Jaie Jule g wdu o
Slye b cuS 5 b g ciliie slacSas & 904 mendS .(Clender and Virk, 1990) s,1s ogues S, ol 50
Conway et al., ) 05 o o0l puudS Slga gy cpamndS SLSY (oS IS aloz 5l sy 5l o o alizee
oS SUSY 098 o0 DV gaze ;0 (H g (6598 050 g pab ol Sl s (59981 (g pedS 3157 (2002
@Sk s Cuwols Gl g wS o bl Gl g el b ) wdbioe meedS0 IS Sln (el S0
Martin-) ol s0s5,5 zmsn 5 50l CoisS 5 il Lai> el 0o )s VO puedlS SUSY Lo 5l onliul il oo
Aol ey b ogae plSoriwl cael asl sy 3l ey do s g0 cale 5 pdST LS (Diana et al., 2007
Lyl g ood ol Liuil 1o gllo,> ogue (5,l0e5 (Torees et al., 2008) ssi (oge o] pab b g yhae
s>l 5l Bas (Almelac et al., 2013) wo 5 gloys (ol pyi g dum, 30 b bl el pundS SLSY

ol (55855 ogan Sl BT olss 5 CuisS (g9, puedS SUSY slaclale oy g anlllas (iogh

g, 9 dlge
S35 2 sy azlye SLbl g,ls (8085 asy50 S5 )0 Glanye Gliw ol VYDl jo gl ol
anlls Jols oolatwl 0,50 sl Lo g 009 (Bolas JulS Ssby 7 )b LB jo olojl ol Lol dllugs sla 5,808
5 oolainl b al> 1o aw jo Lol Joloe (25540 (T2) o yo) g (T1) auoys /0 cdale b pdS SUSY ((Glasie )
B3 59 p30 54l 55 bl B 59,20 Jgl el e o3l Jolone 12l 055 oo 55 (s il
Pl gmo 9 5 (S Al 50 ;5 laogee Sudlo . ploxil Sl 1 S atia S5 pges al> 10 5 sl 65 )
g .20 ool JWal oyl ol5iils (65,9liS saSiisls cils p 5l e (559090 8 oBiiale ] a4 (gaaian jl dm g o0
(Folin-ciocalteau”s)( ¢S g (ydgd g, 5l eolainl L JS5 8 a8 3 18 Jbjyl oj00 alidre Slaw
L bo,lac (TFC) IS abgigdd (sleime .000,5 acwlons yiogilh VY zgo Jobo o Singleton and Rossi-1965)
T i ows il eolatnl b ogaes 8l a5 S o5l 2006) ) Sen g 525 lawg oo &SIl g,
3l ookl b Jsloo walz dlge (i loe Vo Bas 4y oo ¥ a8 4y 00k 3585 alo b 5T unSS 25,0)
dewlbxe (Hernandez-Munoz et al., 2008)  ybg, 5l colaiwl b JS° sl § (ATAGO) Jow)  cews yegiS1)3,
alml (P <e/00) oSSl slaels six 903l Libg,y 4 o Sl dmslie 3 SAS 9.1 l58ls 5 L laosls jJUT a0 )5

Sl ¥o Boe U Slindods as 50 S ploondh 5 (Sujd Sloogas - ) Jou
Ca K P N PH EC Silt Caly Sandy
PPm PPM PPM % Dc/m % % %
102 210 13 0.1 7.7 0.85 36 12 52

ﬁhl [nternational

Conference E”I El\f.'lsl.l.l-l-l . !! :...I:i.luuliil.!.,

September 4-7, 2017, Tarbiat Modares University, Tehran, Iran



P Olllsibpgle S los S pann g

IHC 9013 Ol gl o i i oBaboly (9§ g e 111§

10gu0 CBly i 1 oS LSY it zglaw 73U

000 O ehans ) aeedS SLSY wo s 10 5 ) slacdale ) ooliiul bosls (Sl duglie Jsiz 4 azg5 b
O Ol (preS g duoys clale o Sl Gl o s (ol ol ogpe il Shw Jaas cel g conl o S
ol o oS Jl o 0400 092 (gl cre BT dall b el o ol cdlin (wall) oy jas clale o
O S Slas o riage 5 o oge Sl i LB ez (6,15 sie S pedS SLSY sl e Cilisee
sk Sl ass plexbo )5 mndS 0ls (BN 050 (nl (o ik Olgier Jolo (ol L b cnlpl ol
Lid b ogbior (Jobo o100 (S)lml cums 5 918 3925 S SUSG pb & (o5 5 50 (LS lazdl g b
A W0, LI (2008) o San 5 pailign )3 ogee CudsS S Glwe b Suop bl Jole sl
el 00 0500 (5 )T wle g (i 3 Sl ST L oad (LBL Jslne (S 053
1S ol g Jgmo doler B30 3f5a0 g2 el SUSY Cilicko g g 3l

A U5 sl 5 Jsle dalr Slge (i palS SUSY iliss gl ST 4 bpe eSiloe dmlio
IS asl g Jaloe sl olge e o s ol oyl ol 3l el olo lis ae 0 O Jloio! mlaws ;o (5,10 Jxe
b lojlos (-l oo (Wal)0o )5 jho Clale 4 bgiye Oliee (25505 5 penedS SLSY do)0) il oy by e
Solosine AW (00,0410 § VS SLSY alizes oo (o a5 Jlo 0 010 3925 (5 lo cxe OIS Bl
Lix el ol iums S sy g 4320wl Bl 65055l 5 ogee (bl Sy 1S L pedS s 092
e Slyass o b a5 WS 5155 2010) ¥ Ses ¢ 25 008 o Woges ,o S a3 Jsloe sl lge
Gl b peits jsbdy JS dl 0l 038 gedsilie (55, pedS SLSY L3 51 40 canl Sos ¢ Jslone el Sl
20 b Sl oo Claa oge CutnS 10 eyl SO A el bL3 | 0 egue jo Il JT slangul
o Jshuirsyd Slomeclplin o ol orly Sl (kS s 5 Ll A5 RIS 5 050n (b, (2SI
¥ olKacs g e s (Aguayo et al., 2006) wiS o 5,5 sl JS sl EalS 5 Jobe o)l g Lié Laas L g
sloxo 45 ols olts oo sy qults 385 (gt Ty s 53 oS 0,15 2155 31 o8 (30 Jslomo 511999
s Sl 3l lis b o 818 Gial3dl 1y S dpsl el w057 L 3L
Wigisds slgima g U5 Jgid 50 52 el SLSY Ciliho gl 53l

gl 50 Gl o Dol 03P Slgte 5 IS o peedS SLSY Gl pshaw oy 0
b peedS SLSY Gl zoban 45 ol las boosls oSilos anglin a5 5 sbay 0i odmlie woys \ Jlaz>|
O Sl sre Dol axisls IS Jgib 1y 3l o pteS (a8l5) jho g o1 ke g Sl i ao o) il
Ll 5l ol cdnlie o)l goe Cglds doye Vg o/ chale o al canlin doye jre g doyee /0 cdale
O e 50l s 1) 5l 0 eS (ald) woyd ko g 5l (e 2o 410 e (suSgigdld (Slgione
095 I35 S5 o8 gy s fisinn o S a5 i endS SVl Gilio zshan
S5l sloaralasml 5 515 (o3 Laasisisds (5 SLsS 5 Juls o o032 oalS apsl slacuslio 51 5,5
oz ol 51 a5 ardlie olS (2138 dlse CohS L b e pu Sla Sy (S st Joib DL 5 aites
Shoji., ) 8,5 o,Lsl lié Slge seilapeST 6,luls 5 52 0 5, oS 5 el mab Sl o byl L3l a4 g e
T s Slomesl Sld y laiSisy Slled 5 lass ol g5 e b aliandsid SLeS 5 cal (2007
a5 Cowl Jg8 BLuS 5y o Lol glaes il 5 PAL o351 (Vattem et al., 2005) aiws (135 51 sl
L yo Wl oo i3 Sl 5 4 il aS symiay bl b po J5ib DS 5 e b Logities wilgi oo o] clled
Lyls 5l g8 sl el die plSorinl Laas> 5 b 5l pedS (Lemoine et al., 2007) ol PAL codled ol b

s :
q‘h aterRANDa) 14 )1 1 National Horticultural
i Conference V" science ess of Iran

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



P Ol Ll pgleolos jRiScsansg

EHC 2017 gl el g o0 vy prelBuials 195 100 e 11— 15

w)?u 9 0 Jjj*’ ralS.?L..w | u.cl; LJ5L» o)‘%o 9 Lae B rb.......lS )9442} =\.>L....s 9 IR S IRCEL u,....u
5 WSy (slaiome yiol3dl el pandS SLSY les (Wang et al., 2013) o3lul oo et Sed oS
U“"‘)B‘ GsLo)Lu‘ 0)50 ‘5|4> )o 50[5951 LSLQOW » M g_)lS...L..w )J‘ ‘LSLJ LsLmuu.ij LSLQML l) dSu.\...u JS J..ﬁ

.(Tesfay et al., 2010)ccl 3lail jo aisgs ools ylii ], s oloS 5 cdale

o105 plSoeial 2l Bk 5l (o8l sk & ygots medS SLSY e oolitul st plowl lidios 3 b

sl 00 (S P57 o90n oS | T ol 5 S Lai 5 38 o ok
Slio By 65y 2 peeelS SLSY chle 0 Sile dulio -V Jgu

NERAYE Js s ,
(s Joloee el Slge (o)) JS ol mg/100 gr fresh mg/100 gr /o
weight weight fresh
S LSY
Y/AA b YIEYYY b Y/IY$AQD Y/VEYac O-NYYC )
(wali) Hio
pedSOLSY
Olva FIYYYY a Y/Yya VF/YAbYa VAT )
RWSRYIA
pedSOLSY
ININZa %] /a4y a YIfYAY a \AARAAY:! FAIYAva ) \
Qo 40

Al s by O Jleia mhaws jo o Sre OIS pae casms ylid glive g >

&L

Almela, C., Castello, M.L., Tarrazo, J. and Ortola, M.D. 2013. Influence of calcium lactate and modified
atmosphere on respiration rate, optical and mechanical properties of sliced persimmon. Food Science and
Technology International;21: 55-63.

Akhtar, A., Abbasi, N.A. and Hussain, A. 2010. Effect of calcium chloride treatments on quality
characteristics of loquat fruit during storage.Pakistan Botany; 42:181-188.

Aguayo, E., Jansasithorn, R. and Kader, A. A. 2006. Combined effects of 1-methylcyclopropene, calcium
chloride dip, and/or atmospheric modification on quality changes in fresh-cut strawberries. Postharvest
Biology and Technology; 40:269-278.

Aboot, J. A. and Conway, W. S. 1989. Postharvest calcium choloride infiltration affects textural attributes of
apples. Journal of American Society for Horticultural Science; 114: 932- 936.

Clender, R. E. and virk, S. 1990. Calcium cell wall and growght. Journal American Sociated Horticulture;
112(1): 68-74.

Conway, W.S., Sams, C. and Hickey, K.D. 2002. Pre- and postharvest calcium treatment of apple fruit and its
effect on quality. Acta Horticulturae; 594:413-419.

Dris, R. and Niskanen, R. 1999. Calcium chloride sprays decrease physiological disorders following long-

term col
storage of apple. Plant Foods for Human Nutrition; 54: 159 — 171.

FAO. 2012. FAOSTAT, FAO Statiscal Databases. http://faostat.fao.org.

Garcia, M.A., Martino, M.N., Zaritzk,N.E. 1998. Plasticized starch-based coating to improvec strawberry (fragaria
ananassa) qulity an stability. J.AGRIC. food chem; 46: 3758-3767.

Hernandez-Munoz, P., Almenar, E. Valle,V.D., Velez,D. and Gavara, R. 2008. Effect of chitosan coating
combined with postharvest calcium treatment on strawberry (Fragaria ananassa) quality during
refrigerated storage. Food Chemistry; 110: 428-35.

Luby, J.J., Dale, A. Hancock, J.F., Serce, S. 2008. Reconstructing (Fragaria x ananassa) utilizing wild F.
virginiana and F. chiloensis: Inheritance of winter injury, photoperiod sensitivity, fruit size, gender,
female fertility and disease resistance in hybrid progenies. Euphytica; 163: 57-65.

151 p
International e e
H Conference t”ll';a. :I.I.--I (

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran

tienltnral
a5 of Iran



JI!”

Lol s JAAS i
P ol HsEbpgle ot jSiS ya0mg

...... el gl o gz pielBdiols P9 jou el 1= §

]

LRI

Lemoine, M. L., Civello, P. M., Martinez, G. A. and Chaves, A. R. 2007. Influence of postharvest UV-C
treatment on refrigerated storage of minimally processed broccoli (Brassica oleracea var. Italica) Journal
of the Science of Food and Agriculture; 87: 1132—1139.

Martin-Diana, A.B. Rico, D., Frias, J.M. Henehan, G.T.M. Mulcahy, J. Barat, J.M. and Barry-Ryan,C.
2007. Effect of calcium lactate and heatshock on texture in fresh-cut lettuce during storage. Food
Engineering; 77: 1069-1077.

Shoji, T. 2007. Polyphenols as natural food pigments: changes during food processing. American Journal of
Food Technology; 2: 570-581.

Torres, J.D., Castello, M.L., Escriche, I. and Chiralt, A. 2008. Quality characteristics respiration rates and
microbial stability of osmotically treated mango tissue (Mangifera indical.) with or without calcium
lactate. Food Science and Technology; 14: 355-365.

Tesfay, S. Z., Bertling, 1. and Bower, J. P. 2010. Levels of antioxidants in various tissues during maturation
of ‘Hass’ avocado (Perseaamericana Mill.). Journal of Horticulturae Science Biotechnology; 85 (2):
106-112.

Vattem, D. A., Ghaedian, R. and Shetty, K. 2005. Enhancing health benefits of berries through phenolic
antioxidant enrichment: focus on cranberry. Asia Pacific Journal of Clinical Nutrition;14 (2): 120-130.

st ;
[nternational F i e T
E Conference [”H'Q.I:I.I.-]'r I ..II.Il Jul

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



?— |7-IJ-QJ | 0-!-"-)'“:’ | FQJS‘ ; i;’ Ty
P 0lsliliibpgle los jSuS 103

EHC 2017 gl el g o0 vy prelBuials 195 100 e 11— 15

Effects of Preharvest Calcium lactate Sprays on Quality and Bioactive
Compounds of Strawberry Fruits

Farah Hosseini’, Mohammad Esmail Amiri, Farhang Razavi
Department Of Horticultural Sciences, Faculty Of Agriculture, Univercity Of Zanjan, Iran
“Corresponding Author: Farah.hosseini2012@gmail.com

Abstract

Strawberry (fragaria ananassa) is a non-climacteric fruit with a limited shelf
life mainly due to its soft texture, high softening rate and high sensitivity to fungal
attack. Thus, this research was carried out to determine the effects of preharvest
calcium lactate application on firmness, total soluble solids, total acid, total
phenols and flavonoids of strawberry fruits. Different calcium lactate
concentrations (0, 0.5 and 1%) were foliar sprayed by using a hand-sprayer and
repeated at three dates of the growth cycle: T1 (20 days before anticipated
commercial harvest), T2 (initial color changes) and T3 (onset of ripening). The
experiments were conducted in a randomized complete block design with three
replications. Calcium lactate treatments increased fruit total soluble solids at
commercial harvest, and led to strawberries with higher concentration in total
phenolics and in total flavonoids. In these fruit, titratable acidity were found at
higher levels in treated than controls. Further, fruit firmness evaluations showed
that calcium lactate (5%) treated strawberries were significantly firmer than those
in other treatments. This results suggest that calcium lactate preharvest treatments
could be an efficient way to increase the quality and bioactive compounds of

strawberries.
Keyword: Anthocyani properties , calcium lactate, fruit quality, firmness, Strawberry
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