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Study on the Eeffects of Combined Treatment of Sodium Alginate with
Ascorbic Acid on Shelf Life of Strawberry Fruit

Yool (sl lows! aazxo 9 (LB ao (> dww <323 593 jLdgun (5595 anbld

XN 0

RO o900 55 8le p el Syl b pas DLyl (Shos gy Bl 3 sy jolitens Sraghy 0l
ST L (AY) sl o085l (Glate ©f) wals Jols b jlews .cd )5 slodil Gugudis daz )0 TV los j0 ouls (5,105
og,S o Saris o sla el (Gl )Ll Jsb o aiog SIS F L (o, VY 5 V) Glo)lil ey ae 5 (Y 5Y o)) gy
ol Bk s o 3,015 g el 2l g Aol b 3 € cpaaltyy 5 el o ol
750 sl SysSal b ao o 90 ol (Bl jles Gialesl cnl Glajles G )0 &5 s oS b a3l
5 UYIN) s lS €00 5lamnST Jgib by 3T cudlad o loyLil loj cusSS b el b Sy ol Lo 55 (6 yntn
L o 59, VF U ol Soys%l ol ped 4 suoy0 g0 mawe Sl SThes Lide 00,8 cdl il (YY) pH
D508 J7S 1) 035 Gl 5 48 5heeST 528 G w5l colled 5 PH il sl
U5 s ol o kS 155 sl S5 by sl i gdS slasly

.

400

ol g oD 8 g Ay Sl 3l e A Conl oI 55180 i eS ogue (Fragaria % ananassa Duch) S5 3og
00 3590 Yo D90 0SB pan Cawd A Gy B Culls p al e 5l (S5 3D55 ogae o590 0 ks alisS Sle Ll

(Y0) 353 o0 gmime pten o HE 5 (o O (5 5 (o5 Sla Ty 5 S Rl (alpls o]
5l oolawl g el 03l (glag i g Wogus Cudls 5l o CoiS Lade gl gy SO (Sher slaidg 5l el
b oog 5k aibe (egiae glarosle 4y o Lagl Jles Lo o 4 lagams j clallns 5 (5,055 50 lag]
s e idiey Oygods g 00g pld LSad @ ol oS 5 ol (YO) cwl aily molidl LSl sle Sl jo s
Sy Sl iz s b ide b 28l Jpaze gl Sl 305 g w3 5 i Oliee B gy 00 )15 4 o Jgare )
5 el saae bl 51 .(VF) Wad oo bl x> j0 byl g lul 5 OlS Laas Gl g 0al 00,5l 8 Slml> oL
5 e lrosls onadpab waes X, leoole doplanST Ol wile gleesle 4 ol oo (SThsr o i
Sl el i 55 5 9 By oyad 4 5 el oS ile Sy 3 00 oSy S 5 sl 5
S yidia 3l oolatwl a5 cowl ool ol (VD) 0505 o)Ll do Jgame sladss ¢ cwe o Sy La> S g ool
ool 5o o)Ll sk )0 oges 1 gk oS b 3 09,500 0 Jelge b laloenST 5T L ool 8 (ST55

R4/ 15y b ANISIF 2l s ol -)
Olplolrd ;) (s ) (z2) pac Jy olBKiils « SLEb psle 05,5 jLezils g sbowl cad )l owlids IS iy (ggoeiils ¢jbobiwl os jay =Y
(fatemehnazoori@yah00.com) : g xSl o «Jgius 00 55


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.7.5
http://journal-irshs.ir/article-1-388-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1399.21.3.7.5 ]

Obles 5 5Bl

5 JrS ) (paSee a8 aiSyd 9 w8 Jee Cusb) 5 58 Gl lilaes mle S plpear wilg oo b ids Grimes
V) ol Tl S 55 55 1 5 sl K3 5iboed ol 5 sl Sl Koi elig3lT (F) S Lais 1, cdly 5 5,
@ ST oS 09 oo eoliiul Lidbgr ylgicas g odwl Caws 4 Phaeophyceae o, 4 Glate sloged (slocSls> 5l 4
Sl oS Tl ol 5 S sl Syl 0l o0 g0 45 aied loged 4 ble 0,5 U ke jog S
satie sl cwyp 5 o) Slitie 5 el Syl (V1) 5,5 o 1,8 soliiul 090 g 5 Logas (510855 ;0 &S
il sloogre 1o o] i slogtd 0i Bl 5 e o soliiel 0oy oz b g glaciile 5l dboges (53, ol
L C omeling ol Coms 5l &5 a1 5T G lgieds dl SeygSial o0l 38 (V5 5 YY) Cansl oy S 4
aile obroge ;o Sl SujaSul 09,500 ao Ol3H YD) 0gl ddlal (STe5 slajidg 4 Wlgi oo b a0 oo ialS
5 05588 il S s5asl atile it (slosed A gloosle K b 5l sl okt L5155 (T9) LLL 5 (YY)
WS oo SaS el b (losed e J5HS 0 Ghbs 4 Wisdpe Lol (Shgs slagids 4 By (e
B S U‘J“L’ Ol op)l5 g5 5 cunle 4wty Slhps slagids g laplkd oS5 uizen
(YF) WS slom] Jgarme

ol bi> b i) (S0 cidly 5l e ee Candlys 53 (00,0 0) el SoygSl b oS5 0 |geisll Lo
Cllad g S Jsb sbe selr slaosle liwsil (€ ppsliy (i wiile (&S sla Sy il 3G
3 sheadl by cnl ams (Ll (S5 gy 0, g sl Jedsie sl S I U slud rals g JlaasT ]
O (sloged g el 1) Waoylgalaslyyy (ioli8l o bl Cee s (il p 3 agb, ol caws 1 g ooy s 1y Sl
ok 6 ppibost rag 5 (1) ool 45115 & 55 LUl 5 okt S0 (S sile plaogee 31, 5]
&y ol 6 F el g Sleylal il caws (ao)s Vo9 V) (g —(aey0 ¥ og 1) dl SojeSnl Joloe jo Ul
I sk 3 cossSen (ol Gl b 555l Syl o5 ol s Singy ol sloemats ab bl (slak)]
Sl Sy 58l iz e (V) Sl 0091 Si5e (5500055 0y90 Jsb ,o Ul slah,l coaS Lo o il ui sloged
556 0l plamil gy So 5 (V) ol 2alS (gl gime jsboay WULT 03,95 By (sle askad o 1) (ol (gleged 2STs
2 el SopsSal lags iols 18 o)l o0 Saad g (A0 oge o1y (o3 Vg )) wl Sl jlas
A5 (eSS 0y9 Jsb 53 basid (L a4 pomie Lol sl (6,8 oud e slaogee Jslome wal> (slaosle slyzme
(YA)

cuid a8l gl ST SO0 b S 550 (Guoye oY) dsl SoyeSll U ool ogue cdiions sl axkad Lo
L S e iz 555 e oS AT iy 5 3l Sl Clilons o izt 5 9390) (5Tl A5
o S 3 O 455 o sl ol 0,59 Jsb jo s (slocaS 5 Gl 5l 5 o Slases] J3b b a5l
9 s 120> s 00)0 ) il Sy sSl b oS5 0 LT Y JelT L s 09,55 1 gl askad e coad ploxll
(V) ols rals 1) o sloged 9 050 )5 o 00,55 iy slo axdad  Sasis o iolsal

Aol 5 Sl S )5Sl (yzman (0290w Jalge b S5 50 Sl (Shhgs Gidgy 5l oad plonl sy S5 0
Shs Giebgy 28,5 5 gy 9550 ail o oS IT Collad 5 Jlb s j slocaS 5 o) (slgime p S
25 Comeling lyome (tali¥l 5 (S5 aigl) g« (L) (Soris o by b s (29,500 00 Jslse ol yan 4y Sl
& (003 1) Sl Sy sSal (99381 el 2 0538 (VYD 0,5 (009,50 a5 Jslse (g SLagll Sl Cod 4l 0o
Sk Bai> 4 4z 50 5 00,8 Ll egee 50 € ppsliyg B> o Y5 5 Slojll slaidis 4 plaanS| T lsie
2 el SopsSnl 5 s ol cute SISl 4 azg b (YF) 0,5 SeS (gilwo S Jsb 0 ege opl (gladas
L3l 5 sl Syl (il jla dnglio Ban b (gl ol GLel glo Jsamo 5| (S (S 5 (o sl Ss
2 ool o 0 i e 9 Lgngls 03, (S5 P05 050 5 B0l

L- guluronic acid -v D- mannuronic acid -\

Y.


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.7.5
http://journal-irshs.ir/article-1-388-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1399.21.3.7.5 ]

Wiy g o190

Sl gy 5l gy ool 4y S5y0 0 Wogee 5 antd Sz 4 0 @Bly LS I UgyglS o8, (S R0g sleoges
il les Ll Qbl e bl glp S 1SS 5 plle Glroge i JEie lid, (ze) jac Jy olKiils
Oe e 0 ABB3 D S 4 Woges w0 oolal doyd dus § 90 « S5 o )3 i ST b ss 0 S sl Sy g5l
loosen o St 5 Uolers Jlac! 5l any 5 s Jlasd e 0T 55 55 aalh in g abogi o Jsbe (51 5l sles
Ll p 4y o5 5l dms g ools J18 (0,5 Voo o @) jlo 0,0 Bran b lacd, b 1o ool ools jidigy (sladiges
g (o, VF 5 V) (lo,lsl 0,55 s (Ll 5l e bl Jite 00,0 ABED (s Cugh; 5 Gugenads 4250 THY (sleo
WAL gy 25 gy 4 Bogee (A 5 (005 ol )l 03 5l g 00 5T (e A0 s

Konica Minolta CR 400, ) ziw S, olliws lawg dilso s 3l boges 79,5 5l a S pnslS 5 0900 K a5l
595 (6%) 85 2l 5 (8%) jowmjo 8 (L*) (Saris o Jols ) logasli ol plosl oo 55, 4 9, alaii g3 ;0 «(Japan
A7) as asle ¥ g Y slralaly 5l g2 agly 5 Log S el

“Hue = tan‘l(%) D) Chroma =,/(a %)% + (b *)? )

o g )Ll gy9 5l hn Wmoges sl (g pSejlail )5 +/e ) Zdo b (Jlzms (595l5 S5 @ lmogas (59 (A8
2B olfiws aliwy 4 dopd e 3 (TSS) Jglomo aal> slaosle .(V+) ains (59 Sialesl slajg, 4o o1 51 0,51 g pm
T s oSl eslaiwl b leogee b g 53U sles o (PAL-1 Atago, Japon) ¥ Jliouws ziw
(V) 0 s 5500 5 5heS o 1 5 6503l yio oo 1) gy L (LUOS05637, Taiwan)

ez pogeo (TA) JS ayapwl 500 9 (Germany- inolab720, WTW82362 Juw) guwpH oK i oslaw! L pH
oriliasgil 0 s 5 ozl (Jloy +/1) oSS gyded b ol (K58 S5 oo i dpasl 45 S ypmsiipus
Jod b el eole Gin Glsieas Mg 0 51 .(V0) 0l g uFojlail aizes sla pH jo Cido oglas ig, 3l eslasnl b JS
00,5 arwle ¥ oaal, o (FIYmMMICmT ) Jolee Py bgels oo 5l ooliinl b ool codlad g ooliiwl jlagns]
(Y)

A=gbc )

SySojlal 5 (YY) o) Ken RObles-Sanchez lawss sabosls 7,5 by, 4 DPPHT 5l solatwl b Sacuslol cullad
e s s ool gl VP gm s 33 (593 el J osliinl 5 5ol (lyp Bym ) aslisal | Jpi
D39 0 Ve 5 el S 05 e Jans o 2 Mpmishen ) el S il oslizd U Jpss a5
5 Sy ol 5 a1 STy by Jolone b il sy 4 € ey (6525 o3l (Y8) ol ot
(YY)
bl 59l

ot o ez 55 g 555516 0 ool S5 e b iolas JulS hoay b s 55 Jo,s55T6 gty ol
055 o5 ST 5 (Y Y 1) i il cilisee glacdale L 7Y sl SKarygSesl ikl o (Glae T) aals
5505 b lauSilie aulio s SAS.O.1 (g )lel Jl53la 5 b Linlesl csloools sslSTs s sl 55 5 (i, V¥ 5 V) e L
b8 plxil oy O Jleix! mlaw ;o0 LSD

o g b

o 20,3 ¥ oyl il s 45 (6 0bas g ogas (FuriS s e p bt s Sl saimagles bhass

L og by gloj 4 bgye (axlis ool (e Vb b sald jled 4y Cod ogie (Satis )0 (g00,0 YV ol

1,1-diphenyl-2-picrylhidrazel -v Refeactometer -¥ Total Soluble Solids (TSS) -\

vy


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.7.5
http://journal-irshs.ir/article-1-388-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1399.21.3.7.5 ]

Obles 5 5Bl

@ baye Sl Saiis o szl o pYL (Y 5 ) Jeoz) cdl als wo,o YO/ asls ool Sl fley cisds
sy (TFNY) wals & byrye als ol lise oS 5 (FYTA) sl SapysSl 5 aops ¥ byl oS5 o
S relS slog,S APl Slpass wig) (Y 9V Jooz) <ib hals sy Yo (a3l cul Sleylsl plej 38 L iz en
Sl il e 5o oyl 0208 55, 5 ogee slog,S (5 ety o5 s 53595 B Slo )Ll 0)99 Jsbo )3 ogee s
Oloj 3l yeS woyo VIO o, 4y m,lez 0,90 ;0 g ol lad iolEl el lo) 4 Casnd a0 VOO dg0 wo o ¥
25y dgly g S plS slog,S Laa> a4y 0l (xan o, B oo, ¥ bl aal Jles (B gAY JSi) og cullo

28,5 3 e b

OControl BAlginatel%+Ascl% B Alginate2%+Asc1% OAlginate3%+Ascl%

60 - a
§ 50 1 b be
3% 40 Ed of & f
5 S E
£ 30 1
N s
3.8 20 A
2
5 10 A
0
At harvest 7 14
Gay) Sloyldl oo
Storage time (Day)
O Control Alginatel1%+Asc1% B
25 4 WAlginate2%+Asc1% O Alginate3%+Asc1%
20 A

—
(9]
1

W
Il

Leg,S La>ls
Chroma index (sepal)
o

[«

At harvest 7

Gsp) Sloylsl e
Storage time (Day)

Fig.1. The effect of combined treatment of sodium alginate and ascorbic acid on chroma index of strawberry
fruit and sepal during storage. Means followed by the same latters are not significantly different at p<0.05
according to the LSD test.
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Table 1. The effect of sodium alginate and ascorbic acid on some physical and chemical properties of strawberry
fruits.
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Value (sepal) activity (%)
(fruit)

Control 33.74c 26.10a 0.43b 4.93a 20.62d 37.12d 58c
Alginate 1%+AA1% 36.11b 32.3b 0.45b 4.72ab 25.89b 43.12b 62.85b
Alginate 2%+ AA1% 42.72a 42 .4a 0.49a 4.18c 30.02a 47a 71.25a
Alginate 3%+ AA1% 35.64b 33.35b 0.43b 4.6b 23.37¢ 39.8¢c 62.5b

Means within a column with the same letter are not significantly different at P<0.05
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Fig. 2. The effect of combined treatment of sodium alginate and ascorbic acid on strawberry fruit firmness
during storage. Means followed by the same letters are not significantly different at p<0.05 according to
the LSD test.
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Fig. 3. The effect of combined treatment of sodium alginate and ascorbic acid on strawberries weight loss during
storage. Means followed by the same letters are not significantly different at p<0.05 according to the LSD
test.
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Fig. 4. The effect of combined treatment of sodium alginate and ascorbic acid on strawberries soluble solids
during storage. Means followed by the same letters are not significantly different at p<0.05 according to
the LSD test.
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Fig. 5. The effect of combined treatment of sodium alginate and ascorbic acid on the amount of polyphenol
oxidase enzyme in strawberry fruit during storage. Means followed by the same letters are not
significantly different at p<0.05 according to the LSD test.
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Fig. 6. The effect of combined treatment of sodium alginate and ascorbic acid on phenolic compounds of
strawberry fruit during storage. Means followed by the same letters are not significantly different at
p<0.05 according to the LSD test.
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Study on Combined Treatment of Sodium Alginate with Ascorbic Acid
on Shelf Life of Strawberry Fruit

F. Nazoori*, S. Poraziz, S. H. Mirdehghan, M. Esmailizadeh!

This study was conducted to investigate the effects of combined treatment of sodium
alginate and ascorbic acid on the shelf life of strawberry fruits stored at 4+1 ° C. The
treatments included control (distilled water), ascorbic acid (1%) with sodium alginate (1, 2
and 3%) and storage period for 7 and 14 days with 4 replicates. During storage, brightness
index, chroma index, firmness, total acidity, vitamin C, phenol content, antioxidant activity
and anthocyanin content were decreased, but the application of coatings preserved these
indices as alginate 2% + ascorbic acid 1% was more effective to preserve these traits during
storage. During storage period, polyphenol oxidase enzyme activity (50%), weight loss
(2.8%) and pH (33%) increased. While the application of sodium alginate+ ascorbic acid
preserved the lower levels of pH and the activity of polyphenol oxidize enzyme, it also
controlled weight loss for 14 days.

Key words: Anthocyanin, Color index, Edible coatings, Postharvest quality, Total phenolics.
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