Ve s> AR 09> AR c)Lq.,_i ;Q\ﬁ‘ j\-/\;’ N\ij \»jl.c‘\.l?w
« \

www.fsct.modares.ac.ir ld>s Colu

Ol S @l g pole Al (1]

r o s

NP OF GIMN e g b per S Sdg BSU e

* Z
R PO LN FPTIAAIK £ SNSRI W U
Ol e SBe Dlis s e mlia 5 (5355LES pske o2 (e mlis 5 p sk 65 S ) ol l8 gan ol s )
‘J\)’\ cugLD&A cdt.w)}? &:.bcbjd))jk&s r}l.o cmlb ‘Q‘i“)& C:L‘...p)(:j.\& 0‘5; ‘)L..Z..:\J Y

'd‘ﬁ‘ g\)};’ r[:.: omlbgéjjjmé)jbjL;»Wd);n)w‘} Y

a.\,'s:’- e SleMb|
Syls AL S Gls (5Ll ee (B blse 4 Oyl S Conles J.;Ja e ;S‘J’ g sl ola @JU

SLSIA g ol @Rl Sl sk 4 (Bad pled SLS 5 o5 plS
Bi 5 3ld J 28 sl el Slafiss S sl s preen 4ol s Js 4 Sl 5
AU G ol 53 ol 55,00 LU 53 MR By s3 (K OF Geg kS
350 S D5 ose G0 5 oails 5ol (533) ol e b s s
e g IXNOC LY by o g 3 eslial 3,50 peo sl 235,05 LS
03338 Lty Jglowe 4 ¥gn o V 510 e a3 oebily 5 5 (G5o/ o)
Slgo Aol (S Bl O3y S deoys Jold e (5 S5l AS sla el ad
B op & by sy ore S3b (sl ST glsme (ol S Aoss (ke el
oimen g ald Gdisel 4 ol Bl by Gbose g pl L Shs s Sl
b oavalie 53wl b sladised 55 05y S8 Ao 5 gl 5 Ao pKets alS
0dd las laogm 53 CIb ke 5 i BB Al sl Cowdy BB Gk oy bl
SLL gl 3 & el g LIAie 5 il T Glgome (3L g Mald Slak ged 4 o
S S Al Gladi o5 b dnslie 55 Jo55 o ool Ll Cdls Jop Ly Bl b g
PR (S Al L g by o Bl SRy gl 3 S dy s (s el
VAN ol g bosm sles S g Oame ¥ cn e OLL Lo sl 0L
/o) 3 X g dls JYse e AOY (ol pes (S5 ] setm )

kS i g S (o

AFARIARVAVA :CJL.:‘J.) 'ci)u

ERAVRLZA R NI o

1S Slls
(A
Ld\)'v\.@i—'ﬁ JAP
(PI3,

de)u'co«o

10.22034/FSCT.19.131.71
DOR: 20.1001.1.20088787.1401.19.131.6.7

L J s :

hbarzegar@asnrukh.ac.ir

\a



B oo S gy U e 2

Ql)lia.a}@‘yblwf

Glos,l ials cel aul STyl 03550 S ws S
S5 (YY) OS5 s [Vl Koy
CF Sese s Sl osed s ol 5 OlsS
L@ 0C Glos L 5L Lo (oluesS Oley 5 s S eslizal (S5 3
= oo il Ll olaslS b s S 5055 55, 03l
S o st @by b bl skl S
SIS 5 K s e W (s pdpalid @ a5 Ll
Oby e b3l s G)BM prom 308 Sl 5l &S
B ok mm SRass cubs )l 3pms Jpame opl (106
Cde ¢ pkils gl sl & S g 5l eslanal b

IV sls a5l dls o 5l e 1y (S 5 (eSS Olbe

U:u.i':‘gj 3 b‘y -Y

3l g0 =Y

Sigma <8 2 cotle eslizal 3550 s madS 5 oplils S35
A3 5w oWl Merck s i 5l PDACES Lo
S 5 4 Y-

o311 s 51 Ol d b (S a5 sl o35 sl S S5
53 1Bl oIS Sl s g e SO s (S a3
el g Ses Oloy o eS 53 5 0 (Sl
L Jame oRilesl & Sledie Slislesl 5 bajlas

Sl 5 s ALE (Glalir (g5l e Y-V

J“Jb@*’b-’;
a5 ledd Sl g 6“’&‘“’ Y40 5 es 5305 0 (slaele s
Gl bl glac gy 5l Ay S ol Ol s axld
Minlesl a5 slaaneS 55 ot 31 5 051
S5 s SlS (sla a1 g5 2y ol 53 (Slesdd 03
%ﬂjuu}fjéyjagd)u‘b)lwd,\_&a:ul.»\
)lw_ij\_.\ZQSJ‘;T@A?k;LA):ﬁJ\J):ﬁu_;fkguubi
)IJ_;uU:Hw\A))_»J_JﬁJ_“J_,S); Ay WQJLQ-\.:LLQ‘

\Al

dods — )
Fragaria ananassa s e P
@ ose ol .ol Rosacea ol sl = slasl 51 S
Coolt Gl bl S Salanl rals s
Wl ¢ @by Slays oles 5 cond Oyl s Slas] o
3513 Ol o plgl a4 Sl als 5 O gl Sul8 R
clles oly ol ke M s B a S
3 oS B Sy o Sl 5 YL (Sl
=k e dsb s e pdiald Sl slae e S S i 8
oslizal V] 35500 o sl VL OF doys 00 51 i 5 550
h L2l 5y Sl ey Saole IS el i L iS 7B
Lol Congons O (2OLS (albocd pyom (nl 308
S 5yl g 5 Ol e I Gl e Sl g ge (Gl e
b e Caol bl Doz se O 53 prand CoSL
S B & Cslia SR s Gk Sl ol e
S gl il e gl Sl Camaxr 3 eslizd
Gl Lol ol slge rin oS bl 51 Y] el g
Sl Gilaly Wl SLE s S (Sl (2me 53 el
el 3 3550 W ST nl U285 S e sl AL
el S 5 s Sends sla i g 5l eslizal Lasly ol S
Wit oZasby Jil J sty (S glapidy 5 bapks
bir 4 ol sla 53l 5wk gyl e (oSSl
ST S o K8 e &Y puame (80 Ol 5 CuiS
oslinal i Oy ol 5l 0lg e &S olghda s S dhex
] 6&\);@@@; Qw)lé@.p.mp& La'@,p 3 g0l
Fslp A bl s gl 5 45 b ssb 4 &S
Gl S ol Al sl e Sl il [E] 555 e
23 535500 O @ cils Galle 4 55 Jars oale G Ol
— Sk —1) Gils ol e s Sl ool s
LS 1y sty wls 5 ekael ise (Aadllspn S e
S5 a1y 0SS (Yoo ) OLea 5 8505 [0] das
KA g p S by Olpe 4 Sl Al b
A Gl e dndls ST ol s s S s

Ols 54 @b)b@.&j};ﬁd‘ adlias bl 5,V



Ve <S- AR 092 A7) a)Lo.:a

Yo e O o e e Lo s 05 e
oo Ly s 5 0t Bl do s ) il 2 e
(s 55 Ole S ) ey 5 A S 0 el s
IAT a3 5 aslnn o5 Jga b bl & el

C=(0.88x V/ 5) x 100

R e P o - TRV s ORT P RUPSCIE
et B el sk o Vs e g OF 2 e
A3l )

ol 5351 SIAke (g So5lul —g-0-Y

B s 5 sk el il 5T IS e (6 S5l (sl
olwl 5L s pH =) L el S 3L e 55 LpH
Ver 50V 7 Jsb 53 s A oslizal pH = £/0 Lo
By o Slide caals Ol ade OF Blis 53 et
Pharmacia ) e g 5 oSl o8ws 3 sslial L Laas go
Shestizad b g ol 2 (OdSSI Av=Y+AA-1E Jus Biotech

LA] 43 (oS3l 465 ol 5T IS ke 5 Jge 3
A=(As10- A700)pH 0~ (Asio- Az00)pHy s

OV e Jsb o il Jlaie 5 4 Agoo 5 Asio S

L s sad o ol gl IS Jlde s A3l o el Ve
Al 3 dsles 3l eslanal

(AXMWxDFx100)
TCA= 22228

DF (8887 a7 il 5050 055 « MW S
S i s s MA 5 (YO) g5l 53, LS
Ak e (T ) S IS Y- il

Ll god (2 B deo)d (g 2 —0-0-Y

A ey Shedalie Sy Ay S Ay

L g0 (= (2L5,) —-0-F

Lnis o a0 Sl 0313 L lebaii 0 Ssbn by ol
R TR . RN Y e s
AV sl sl el JS 2l s les el
Laad gad L oS Lz oSl 00 5 BT &5 0 51 S a5 5
AL S S s ke e s b S BT

6"“"‘)"::‘“ J L;ik—i).)l Q—ls u:"ﬁ-'\—i J Q-.’l—ﬁé uﬂL.«.?hC.JLf

VY

Lhu;'m‘&ﬁ ‘_;J'L.ooé\.di K) .L:Sj.? =

e o 5 53 (b s SO L lad 1S
W) 76 5 Ze Vo slae L iy Jloe 1S5
o Jol lad o ad Jo e O 3 (sl e
les 53 ol VE oo by O (681 Ol sl
Veiver Co Ul pl 308 5l a5 (6,106 Laes
o Jo S 5 s S sk Bl 43510 e 4 alSs 3 0
Aoy Y0 SXNVO Y e Ly ol S 5 Ol
035530 5l 5l ols glad s 4 (azes/ o)
au Ve e V50 T e 3 el e S
La i g 0 oalsl 5l e A 0358 a2l g0 Jgloes
L Jlant gla Sl b 5 haie 0 a5 (K305 slao s
A aiE Y Ode o g odd iS5 o3ls pdad aie
pel ) spi > syl A by gosabgE s,
oy e (55 ity L IS Y PC gl
Sorb s Lao s (ole 5o 0 pd KA s 0L SeS
L V£ °C laos L dlasy 3 hys o b S e )b
SIS Ol e b L (I IV s Zash,
S LLSC s ol o Aol 3 el el il g (glse e
A (15 ph pa 0l S5 sladgesl ol

0 g (S 9 Y8 W= (l-‘aa‘ ‘5\_A¢‘9_0JT —-0-Y

ol 03> Al g

Jalowe el 5140 —V-0-Y

g 0l Gloo (So g (sooliae 55 Jyde Al sl
(cn5 < HSR500se ATAGO ) s ia 5581 5, oS
s 6,8 el

&y dsl —=Y—0-Y

AOAC 942 iy, 5b S35 1o ol s
S ) S Al S e 5 s (1490) /15
LS e 0 ge S )00 s (OLIT Merck

& el g 8 ojlul —¥-o-Y

L Ol 25 iy Sl esli il Lo Laas ol & el sl



B oo S gy U e 2

J‘)&w}dﬁmlea

Cow s 9 @‘JA -y

dj_l:u J.-cl? .>|_9.A 2 dhagf:’"‘;ﬁ ,;\S—\—\"
L sed

I3 S ilisn L& 53 15 pos Ciliien - shs 36) I
lelds )]bt;'.:u PLY JJw 6L&QJL& .M)L;A olis J“iij" S
Lo e odalis oS 0 Sles il AB ;A Lls
Bl Rl S Iy S e 5 e Bl 1
J_;Lg el )‘H V.E.O]C,\A.m.; TR r[;u‘ wadﬁlﬁw‘
el ladnl Lol 55 oS dos 5 Ladd Lold o g 3 >
JB el sle A3l e e 3l 5 Ll s o Tisbadn
ggﬁLﬁfS&L&yL})l};)bd_\ﬁﬁa_}yﬁb):J}
Sl 5o Oy b o BB el lge Olps T o sle

INT b Sl Ygomn O s

5 Al sl S sl 0 5kl Ope3l al 55 L3 S e
A a8 ks dals b sl (Shs e ) Skl

Fem 3l —V-0-Y

TR Jus) mudsis NCCH PN v W WP COT P I
o sk ool ol s oSl (Ul Faceini
A oalial (e e Al 4 glail gnal (glake) o s
b 5 dies 5B o L s 0L Lt By

D']J\JJCMJJ c.,\.:\j?-jﬁkgu oals

bl Jolos =Y

L RSM b (6 s bl o 5 4o oo ol 3
4w > olilesl olas 5 Design expert 53| o5 3\ eslizud
st Ly S sl ol Mzl el by A5l 1SS
0 0l 0f 3l 5 a0 S Lasis olg ids WV lls gl
A sk bl last o Cgr 5 e ab 1SS

Table 1 Effect of different levels of gum, glycerol and vanillin on Brix

Source Squares df Square Value Prob>F
Model 6.97 9 0.77 10.57 0.0026 significant
A-Zodo 3.78 1 3.78 51.56 0.0002
B-Gly 0.19 1 0.19 2.54 0.1552
C-vanil 5.000E-003 1 5.000E-003 0.068 0.8015
AB 2.10 1 2.10 28.67 0.0011
AC 0.18 1 0.18 2.52 0.1564
BC 0.16 1 0.16 2.18 0.1832
A’ 0.13 1 0.13 1.74 0.2289
B’ 0.30 1 0.30 4.15 0.0809
c? 0.070 1 0.070 0.96 0.3609
Residual 0.51 7 0.073
Lack of Fit 0.31 3 0.10 2.00 0.2558 not significant
CV.%=3.16 R. Squared= 0.9314 Adj. R-Squared = 0.8433
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Acidity

Fig 1 Effect of different levels of persian gum and
vanillin on acidity
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Table 2 Effect of different levels of persian gum, glycerol and vanillin on anthocyanin content

Source Squares df Square Value Prob>F
Model 319.78 5 63.96 5.55 0.0086 significant
A-Zodo 38.33 1 38.33 3.33 0.0954
B-Gly 21.98 1 21.98 1.91 0.1946
C-vanil 21.81 1 21.81 1.89 0.1962
AB 97.71 1 97.71 8.48 0.0141
AC 139.95 1 139.95 12.15 0.0051
Residual 126.71 11 11.52
Lack of Fit 80.13 7 11.45 0.98 0.5401 not significant
Pure Error 46.58 4 11.64
Cor Total 446.49 16
C.V.%=6.51 R. Squared= 0.8162 Adj. R-Squared = 0.7872
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Table 3 The effect of different amounts of Persian gum, glycerol and vanillin on the breakdown

Source Squares df Square Value Prob>F
Model 695647 9 77294 20.19  0.0003 Significant
A-Zodo  2048.00 1 2048.00 53.49  0.0002
B-Gly 242.00 1 242.00 6.32 0.0402
C-vanil 2.00 1 2.00 0.052  0.8257
AB 36.00 1 36.00 0.94 0.3645
AC 32400 1 32400 8.46 0.0227
BC 256.00 1 256.00 6.69 0.0362
A’ 306947 1 3069.47 80.17 <0.0001
B’ 421.05 1 421.05 11.00 0.0128
c? 26947 1 26947  7.04 0.0328
Residual 268.00 7  38.29
Lack of Fit 268.00 3 89.33 0.631 not significant
C.V.%=2.58 R. Squared= 0.9629 Adj. R-Squared =0.9152
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Fig 2 Effect of different levels of persian gum and
vanillin on overall acceptance
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Hardness

Fig 3 Effect of different levels of gum and vanillin on
firmness
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Strawberries have a very short shelf-life due to their high sensitivity to fungal
agents. The use of chemical antifungal compounds to increase the shelf life of
this fruit has raised many concerns. For this reason, it is necessary to use safe
methods to control spoilage and maintain the quality of strawberry fruit during
storage. In this study, the effect of coating with Persian gum containing vanillin
on the shelf life of strawberry fruit was evaluated. The levels of gum used in the
preparation of the coating solution were 3%, 3.75 and 4% (w / v) and vanillin
was added to the coating solution at three levels of 5, 6 and 7 mM. The studied
characteristics included weight loss percentage, general acceptance, acidity,
soluble solids, breakdown percentage, anthocyanin content, texture analysis and
vitamin C content. The results showed an improvement in the appearance of
coated fruits compared to control samples and also a significant reduction in the
percentage of spoilage and weight loss in coated samples compared to the
control. According to the results, the titratable acidity and texture firmness in the
treated fruits improved compared to the control samples. Anthocyanin content
and vitamin C content in the coated samples decreased but the rate of decrease
was much slower compared to the control samples. Overall acceptance in the
coated samples decreased slightly compared to the control sample. Finally, the
best formulation was determined to contain 3.96% (W/V) of Persian gum, 0.857
mM vanillin and 2% (V/V) of glycerol.
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