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ABSTRACT

Consumption of fresh strawberries has increased significantly because of its vitamins, phenols, anthocyanin’s and other
antioxidant which are effective in preventing various cancers and diseases, but the reduction in the quantitative and
qualitative characteristics of this fruit during storage and supply to the market is one of the most important challenges.
Application of films and edible coatings is increasing because of its natural contain materials and the absence of
environmental pollution which were led to positive results, such as reduction in weight loss, ripening, color improvement,
sensory and appearance properties of fruits and vegetables. This study was conducted to investigate the effect of sodium
alginate on the shelf life of strawberry fruit stored at 4+1°C. The treatments included control (distilled water), sodium
alginate 1, 2 and 3% and storage period for 7 and 14 days with 4 replicates. During storage, brightness index, chroma,
rigidity, total acidity, vitamin C, phenol, antioxidant activity and anthocyanin contents decreased, but the application of
coatings preserved these indices. So that, two percent alginate treatment was more effective in preserving these traits during
experiment. In addition, with the time of storage, polyphenol oxidase enzyme activity, weight loss and pH increased. While
the application of sodium alginate 2% preserved the lower levels of pH and activity of the enzyme polyphenol oxidize, it
also effectively controlled weight loss up to 14 days.

Keywords: Anthocyanin, edible coatings, polyphenol oxidase enzyme.

* Corresponding author E-mail: fatemehnazoori@yahoo.com



LSJ)SQ}s 0gu0 Lg)b‘du'.o » WJMQL.A}J] b.ﬂ)P L}""““?" )4‘ u‘)l&w 9 Ry L4

ok epzy il e el lawy Sl L
el bl il bl 4 s (Sl g pddss
kil cagao] coale 5 Wl s Sl
59l polp Ollu 4 Cans o (g pdideis
(Wang & Gao, 2013)
rcl y el Syl Sl
OWRNWHIN S AL PRI IE KA PR
Sloged sl Sl> 5l o (Guerreiro et al., 2015)
5 odwliwwsas Phaeophyceae oolgls 4 glaio
(Nair et al., 2018) o555 o oolaiwl yidg olgicas
ar il 9,5 b shes 505y IS8 @y DLl slacsled
oo Sl il o g w8l a5 witen (gloged
oaSlagdas o oSl oaiS Hgdsel (e
el Cilo o Sl Cuje 05 g g
S p4 pazie uSlS ols> o 5l (S5
Jolrels sloyacly b 558 J5 oSt 5o ol (allss
el siile (Sl 531 slaggls b STy o
(1Y) ooyl ibe o015 (Fan et al., 2009) el
$9y 2 bl Cangy ojlac boads 22 (1Y) olysiS
o ogme 1l CekeS Ll 4y e lglsS oges
) ogee srar oSy ke baide (nl ol
Gyl (5 jsba aslh winisy o
WS )0 g e Ly 20l G,k 5l glandss
Nair et al., ) wo,S s 1, 5,0 plal S0 @
Dy ¥ ) ekl o aawolysl s (2018
Olesd aiile g, b iy bl il s o
@ oS egee o 1) Al 2alS 5 ol oS,
oodle ols el 1) i olpee g el b
5 05 U skl bis e s
Diaz- Mula et ) cuils ogun oyl (SocuSTloly collsed
Shes Libey a5 awyy Sy Lo o@D, 2012
S b S 5 50 0oy VB 5 ) o/ pyomscliyy)]
wlgasn 00,95 oy ekl (glp pundSOlSY
V5l o lens clodigas yor Job el oo oolici|
Gbg ladiges ;3 59, VO LY 4 aals o 50,
Gledigal cuaS pl 0 ogdle il iuli8l sadosls

1. D- mannuronic acid
2. L- guluronic acid

-

LIV
logeo (Fragaria x ananassa Duch) ,8o4
o 8ty 5 Sgllao s byl b 15530
coml ol ooy 3l a4 Cawlus LJods 050 oyl
Sl 5l o e lad g S8l pade i ((SH
e pedes. (Dong & Wang, 2017) o ls  absS L
(liws S ol Wigd o 5 g 2etS ol jo a8 )|
wilige Lol 5 9,2l Bigagls o ugyly duog ) LolS” ol

Miri ) ol 295 pabo 5 009 Caas 9 ol )3 0900 51l
W‘QJJ 4.19-),47 )l k;.')Suy 0guo ul.uLo (et al., 2017

355l Mo 0 Ve 390 0S8 pae Cawd @y, B
S SRy S Sep 2 (plplh ad sad
e we oy Sl (S ol S 5 o
(Minetal., 2005) 55 o
il o ST wolozl wiile (goaste slaghg,
ot b jlos ol axl il yglo g 0ns S
5 S sl Sy bi> Gy She slagids
Dong & wang, ) cwl 488 sbul 5809 &S
G F ke Sl sy canlin slais, 5l Sy (2017
al poadand (St slagiis o p)lS wgee
oo 5 gyl bl ids ol gl loye Ly
Il (ohe Npame maw j3 b glaa¥
Bl jebay a5 Jlo o taigd o Cusb, polozans
ieS] ale e Slof 41 208 ]S Jols o]
2550 Jyame iS5 )3 &S Gl 5 (n)S aeSlss
Pl 5 oy i b gl s el |, aiies
@l SYgame jee (ol 5 Ysb 4 e (Sl
o-> (Galus & Kadzinska, 2015) wigds oo
il 5 e oS ) Sy slesiin
5 Yolw «@rulis (Maftoonazad et al., 2008) a.isl o
dlse Hlshl g ol bl (S o] Sline
Galus & Kadzinska, ) s su,llo b Lol
o35 1o o8 s lSla sl sla it 5 ek (2015
bt 5 bpkd Lo p)lS ols> 50 w2 5 39
L pbeclams S daay )5l b ai)ls Dolds (otis
I enigiie slopkd 5wt Yo Jsse o



oYY VWAA 5l ¥ 8Les B0 5,90 ool SLEL psle

ds).]o &‘J 03 ooloui.;;';% 6[@449.04 sl.mow
o g ool )3 (a5 Yo e Loy) Jloe,s G pan b
5 ook 42,0 TRV (Glos b alsosm 4 e
ObL 3 e ol Jale woy ADED s Coghs
Wl0 s 3l ladiges (5, VF 5 can) g, Ll 6,90 ,2
2S5 o5 el (i 5l e g 00580 oy
8D (g3 S gyt Bogas
Wogro 9,5 5l dny SplS 5 0500 S, a2l
Konica JM) p.m S9,)%9), alags 99 o dil.‘;&)m )‘
sbazrls as pll (Minolta CR 400, Japan
-@] 9 (a*))w-).a)S s(L*) Q;M)J J.al.w ;i:)
S sln gep sl 5 LgS pala 5 0s (0%) o5
Azarakhsh ) oi acslxe 13 Y o) slaaal, 5,0

(etal., 2014
Chroma =/ (a *)? + (b *)? ()
hue = tan_l(Z—:)o '\

S8 b (Jlems g3l 5 SeS 4 laogee ()59 SRalS

@ 39,9 5l L Woges 0l (g pSojlusl o5 /00
olesl slogg, 5o T 5 odsslossm 5 om g Wl
dol> olge (Wang & Gao, 2013) wods 5
ol ahowgts woyd cm p (TSS) ' Jolona
5 (PAL-1 Atago, Japon Juwe) ' Jluous g
oiws l eolawl b baogas <8l gaw o U1 sboo
W) ©sp L (LUOBOS637, Taiwan) —geew st
A ol 550 2SS g (s eSoslal e Lo
L (pH) sl (Robles-Sanchez et al., 2013)
Germany  Joo) epH  oKiws 5l esleal
B anaesl ol ¢ (inolab720, WTW82362
oge Al il &5 S il o 3 0500 (TA)
Qb ) o 9S00 b cod (Ko
oolial b S cpilinsgiil kd dlone 5 i s
SrSojlul iz slapH o i glas s,
Olseay Wy, 51 (Wang & Gao, 2013) o
Colled 5 ool jlaST 8y w3l eole iy
Jolee WSy Agels oy 5 oslisiad b il
28,5 denle A=gbe Jgo,3 9 (FIY mMMTCm™)

1. Total Soluble Solids (TSS)
2. Refeactometer

Sipahi et ) ol ools ioldl 5.0 1) cadosls iig
5 Slodll Lolul 5 Slyss sids 9,8 @l 2013
52l s o, s ¥ s VIO WY slacdale )5 Lgw
Sl S 3g Jolowe dul> olge Laa> g O] pocuns
.(Ahmed & Butt, 2014) 40,5 ocadosls b
2 e V) ol (S by Geizes
xRl edle (29)Se wS Jelse b S S
ogae 039 O30T 3l g (SielsmgSee (S
nl SodeS Sgne 5 il Lad s (S5 5095
Fanetal., ) cuol oals oLl 0,90 Jgb ;5 0gue
H5E ol oo Kamgn oldllas v,y (2009
e GlBl e ol (Sl Gidg op)l8
Fanet ) 5,808 aule iz sbrogs gibo,L!
al., 2009; Gol et al., 2013; Pereto et al., 2017;
«(Chen et al., 2016) _X,L «(Han et al., 2004
Diaz-) )5 (Aloui et al., 2014) og,8c0,5
(Robles-Sanchez et al., ) 4l (Mula et al., 2012
o1 (Azarakhsh et al, 2014) .Ul 2013
(Maftoonazad et al., sl» «(Valero et al., 2013)
el azils (Moraes et al., 2012) M5 5 2008)
Shom a0 g B Slule (el
K AEg ogee Slo)lsl o om0l 5 Subls
429 bbb Jyame ool wdgs glse (n oses
2 syl (S ibe ol ol @
G gy pslaies (chdghy 0aDS3 8)lse 29
sl (Shss nbs Gk okl
RO ogee (S g (o5 STy 5 L

b el bslS 3,

b 59y 9 dlgo
» &ly G 5l Bgsls o8, (Sp0g slaose
o oSialejl 4y alold Wwoges § s Cd e 0
Al e v (7)) pas Jg olKisls cusls 5l
Sl e ol (slyy <1, 5 oll (slooses
99 S (aald) » Fohaw o M.MQLL..{'}JT Hlowd Lol
30 A8 B Sowd ogae (g9abge b do o dw g
2 3 el 85 Ojeo Jele cpl 5l i dee O
O3 SiS 5 bjled Jlasl 5l o g ol jled Jlate O



LSA)SQ}s 0gu0 Lg)b‘du'.o » WJMQL.A}J] u;'ﬂ)P wy )4‘ u‘)l&w 9 Ry OVA

5 Jslaz 25 bl a0 Lzl o o LSD
9 Excel )‘)3|[a).a )‘ oalawl l.u 4.[09)).A 6[.&)‘\594_1

205 el gl 5 o, Word

K3y sl

5 ogme (Soris s asls Sl ol csdS L
Y ol L Ll (F Jgoz) il ials S ls
ol (pl Gl wle (6550 26 4y Caudlyi a0
5500 andl () Jgam) 09l vals e 4 cad
i ey ool B> o 55 ooyl slacbale
S lS g ogee Slog,S APl &5 j0ix o No
Gl o ples 4 55 K5 gady il Fomlb
odls oolo yibg sladiges pol> iogh jo .l se
el 4 s 63V (slog S sl w3l L
Sy agly oy o2l 0 (V5 ) slaJSl) wisy
28,5 )15 bl il cos

50

Chroma (fruit)

a
20 od bc bc
30
20
10

0

oozl b (SaiSloly colled (Nicoli et al., 1991)
Robles- L saiosls z,5 g,a DPPH
oolaiwl b 8 (5 ,u50;lail 4 (2013) Sanchez et al.
(635 oo 5| eslital 5 58 <58 B0
Sien abe b plail jiosil Y5+ gga s 3
Vol I o lastsd sl eolanul b s LS 5
3 SIBaul 5 (e Joane i Voo e
(Valero et al., 2013) i plxl o3l (39 0,5 Voo
S Joloee b (i le gy Simeling 5 S0l

28,5 &g bl g ialaST LiSTy Lawgs

bl 56T
Wl b B 53 S Oppon alesl
chile Jol ,58l b plxl J1SS Jlex b ol
53 Slaylil )90 pgs 1551 g mhaw Loz o Sl
b ool sloosls ol 5 a5 090 gl 0
053 b laneSils anylie 3 SASO.L (5 Lol 38l 55

O Control
E1Alginatel1%
W Alginate2%

O Alginate3%

At harvest

Storage Time (Days)

e BB 095 5 Lo S jlie By . (5,805 0gue slog,S Latlis 5 Sleylil 050 5 ol T blae 1LY JS
ol 3 lailinl glas * a1 Slo Silo jloges YL bglas (p<+/+0) CwlLSD (5051 L lopnSileo Slo
Figure 1. Interaction effect of sodium alginate and storage period on chromate index of strawberry fruit. Mean within

a column followed by the same letter are not significantly different at p<0.05 according to the LSD test. The vertical
line on the columns show means * standard errors.
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Figure 2. Interaction effect of sodium alginate and storage period on chromate index of strawberry sepal. Mean within

a column followed by the same letter are not significantly different at p<0.05 according to the LSD test. The vertical
line on the columns show means * standard errors.
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Table 1. The effect of sodium alginate on some physical and chemical properties of strawberry fruits

L Value L Value Totalacidity  Solublesolids  Anthocyanin Antioxidant activity Vitamin C

(fruit) (sepal) (%) (mg/g f.w) (%) (mg/100ml)
Control 30.29¢ 23.37c 0.41d 17.4c 34.62c 54.5d
Alginate 1% 33.1b 29.9b 0.44b 21.3b 40.25b 59.2¢c
Alginate 2% 39.04a 35.01a 0.48a 25.66a 42.75a 66a
Alginate 3% 32.75b 33.7a 0.44c 22.46b 3% 62.37b
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Figure 3. Interaction effect of sodium alginate and storage period on strawberry fruit firmness. Mean within a column

followed by the same letter are not significantly different at p<0.05 according to the LSD test. The vertical line on the
columns show means + standard errors.
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Table 2. The effect of Storage time on some physical and chemical properties of strawberry fruits

Storage time L Value L Value Total Soluble Anthocyanin Antioxidant Vitamin C
(days) (fruit) (sepal) acidity (%)  solids (Brix) (mg/g f.w) activity (%) (mg/100ml)
At harvest 47 44 .55 . 38 59 88
7 (day) 36.1a 33.5% .45a 5.2b 23.68a 45.6a 64.7a
14 (day) 31.48b 27.4b 43b 19.7b 32.6b 56.3b

Means within each coleumn followed by the same letter are not significantly different.
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Figure 6. Effect of different concentrations of sodium alginate on the amount of polyphenol oxidase enzymes in
strawberry fruit during storage. Mean within a column followed by the same letter are not significantly different at
p<0.05 according to the LSD test. The vertical line on the columns show means + standard errors.
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Figure 7. Effect of different concentrations of sodium alginate on the amount of polyphenol compounds in strawberry

fruit during storage. Mean within a column followed by the same letter are not significantly different at p<0.05
according to the LSD test. The vertical line on the columns show means + standard errors.
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