\VQAJ‘}-AML\-\ o)jJA\o)Lmir Lﬁ_i‘.)&@lmajr}.l&

(Agaricus bisporus) gl 459 51595 &40 5 ,F Wb yloy sl 1
b Sl youk s 0 (F1595 Sl lirgr b

F&;f@ﬁ! e cr&bﬁi 05157 c*YL;J.ljj e c\)l.al..fl: R W

D1l O e Dl 15T oSl wlindions 5 e Aol g (pdige (55 A (and pwdigo 09,8 LB lid IS i el 2005 )
Ol O ¢ Dl 33T olCEss (Dl 5 pske Aoty puign (3 0dSENS (pard pmuikign 03,8 skl —Y
LOll (0l e oDl 33T ol KE3Ns S 10 Ol 5 diml s ¢ gwalivgs 26 0ASEINS o s igo 03,5 Lskul =Y
Ol D1 e Dl 33T o8y (Dl 5 pole Aty pard meign 5 i 0TI (o pdige 035 Sbiwl —E

QAEIEY 2 pdy Gl AV /047X 223l s 7 ,0)

oA~

s Sl s cpl 55 Ll et 4 5 IS 4 s (g 5 s o g (58U Oloy il gl e 28 s b 4 S gl i el gl Jle s
Aol b S5 5o (e = (55 Ao Y 50,0 ) Sl e S 5 5 il gla Clle L pan il 5 (arn— (555 003 )) G e el
S5 andlae 3550 55,530 e 4 b TC gles 3 el (IS (gl 4aSs G Sl 3l oy CkS (e S5 o3 Y5 V) S, Sl
Y0 5 \Y A N lass, ﬁu@uw}j&},&w%&&, Wil i (Jaloms Aol 5lse Ol 035 Bl as (i 5l dm 0 S
el 3l ge Sk 5 edd 055 Sl EalS sl s i (i BB Aald Ll b anglis 55 ol Ol =8 238 5 Ll s S
s 706 (Bl (5 0ps5 2l DL e b5l B s 2B Sl iw i g5 LB ST ls 2dp 5500 e b ) S 5 e
S5 e gl idn om0 A et 5 S IS 8L el el Gl Gt el b sl L SSL SRl 5, V0 4 a5 A

B3 s e Y S Sl Al 5T e fite (oS 5 S

b sla ey (LB WL Oley sl e S5 S (S i (sl 4eSs E)LS LR PRNLY

a.vaziri@srbiau.ac.ir: ol Js”

YeY



.(Agaricus bisporus) sl «aSs S|, z,6 8Lk Olej Jiol53)

Sled 26 @Bl Se 5 iS5 2 L el G
s b sles 53 el eals iy sle B s S e
Ol s B S e U PV ¥ SH I GIR VP URN (Lt WA
il e B e sl 5O AS SRy oS 0l
WSS s S sled EAlS 5 i Ol SRl 51 (6 S Sl
53 [F]ass o dals wpad boaslie 53 e g 5 jesee
g8 il 5l e kS 0L Jiang o> (gl andlas
LS eop b S0 S L oekd el il Skl
ey b Glsl o gle a3 ol o3ls s (sls 4 pes
o3 53 50 VN Sde &y g 5 38 8513 oKl ol
sy S sl OIS il G 5l Kl s 8
5 i Ol Uil ) Clen (2l gt faie g s
Goapd e dald L boaglis 53 o5 S Sl s
Chle 5 S sSal deal Sl S80S b o Do
o U a OIS s o Ik s L Jsbes delr sl
@l S 26 Bl s s gl adlas s [V]sslul
Sype 3 Ksle ax s b gles o ST L osdd ey Jid
Jsloes 5o lanl b 2B sy ool 03 285 15 )y
LA pedS o 3 ¥ sl 53 e 5 Lo 3 Y 5 ) byl
bl malS Carge Ay b sl Ol @L:J s g ab g
IAs5s o g B (s al iS55 5 osb)

e Ly S S Sl By e e o
e slge GLIBL AL (o (SL Oboean Sy 76 3L
SV kS 5 5 ol e b e e iy all esls
ol M5 os el el gl (1S wle s S 1z L
e Cewd 4 SodS L Jpame L 5 eds el olse
Syl VL 8 eliS

Oz 5 S Aol b gl J e G ol S Ss
s pedS 5 Sy sSuT sl (g5 Jshes Lo S5 SL s
oloee ol slse Olpee (2Bl mbe O3y S 55y
T8 25 Lb ppmer 5 e 2L5l S, (S00)
Al 0 033510 SOES  eps3 b 53 sl S

oL ool sl s olel Ly G ol 53 b el 63 5o
b sl olol s bl iz K3 Slallas
RrFe Y e Jie S p S LoD el R 76

\§23

aode —)

S Lies oge S DY g 5 S S sle 26
Lol [Vl oo e ol 05, 5l aend b 03 6y
odae slpe gl el ol gladoal Sl ean 5l e &=
Ok 5 Sl gl cdld da oSt [Y]ases
B sl e S b s Wy e plerdse
S Sl SV 2l b alie 5o 208 [¥]ase
Slr b il 13 OB s 4 5 3005 6 5VL i
S a0 (Sh S T o, e S s
05 o B kS sle patls s g Sl sy e s
Ol 5 Caly Bl (Bl 5 5 5 SIS nils (D3 ddes @
S 555 S B 0s Al [£] 5 0Ll OF (g5, sl S
S5 edd gt 2B S ki LS 20 e ST s,
o3b o8 Slolil jes 358 o Jilots glosgd 4 Aode S5
Sl arp b gles 53 5 5, Y Y e Jsene oo 2
b S Bl o Jo]ewl e 55, VB E o ol S
Ol ool o3l s o253 55 030 g8 Ui w5 S
5 b oge s S sl o gl rss Sl ST o b
O o b Shst sle S 5 b ol Bl e b (5m
s ab st Gub 5l aS ssed iy Sl sle 51 S50 Y
5 LS e olp 2l g el mlan g5 » 0l 5 0L
Aol slge Ol Sl 38 Sl o 1 e g el
[ o B SOl Ol s s J gl

Lol ras digdl gla iy (2B 3550 o

Syl s 5 [VIS8-005 528 [¥]ortasl a0l i
wd S 15 eslial 5 g p 3,50 cilite gla tags s [A]
G2 b ggls@\;@ﬁp,\)j:jﬂ;\ e 5 s . L
4 S Aol 5 LIS S 1S sy ) eSS 28
L o3l iy 53 O (5068 ) oS Camilas a3l Oy
3Rl 45300 Vet glos sa s 256 as i3y 5l ey
ol C’L‘ L S 5, WY e 4 o3 A0 Cub s
Ol Sde 93 pl S 5 5 SISE1S fes g1 oS sls
o ORI R D sl b anglie o 1 2B g 8k

Loodd o6 0SS Jids 56 oLKes 5 Jiang [o]aas



\VQ/\J}_AJ@.\Q AR 692> LQ\OJL@-\:I

@‘4\5 Gl«ﬁjr}l&

Voo el as ds gl oS gls 2B LS 4 5
Gsl Waed & 5 i Osds Gsed SO LS el 03 S
Ll 5 Jsle e S e S sl gy Aoy L S
Lals Wyl x4 b B LA (o ISUS 5 4 Sy 55l
s S Al Ao a ) Jge 2 aids 0 e w
Sos abss o @B ¥ e 4 bl s e 5 LS
Jslos 51l 206 i S 15 as iy s slos Jo
Sled SIS Ao (S35 p akS3 )Y Dle 4 5 LS 2
S odans iy ool wlsl Hlis U oam 515 (il
0303 5 0kd s @3ll Sysm 4 b 206 e [A]0S
e A e s BB jeae JLSG gy e S b
53 PE)AS Jly omsl o s Jls s 51 K e
Glos b dlsi 21 55 5 s wsliS e ole YeXVAslel
433 0 e 4 dald A ged L S fame ol 5 sl o 8
Al s abgs ki O |21
09 Fals LYY
5 db o JWBl 51 J3s s by Sl e b 2B O3
NS A S S AL IPR L VS B N PR
Slasss 03 is RalS o s 5 (S o3Il slasl (55
[o]as alons 5 el b s
058 alSdws 3= v rx WO—W1/W0

o o sl A i ss s B sl 055 =W
VONY (A dglass, 0o 2B 035 =W,

(TSS) J s dals 315s IS Ol5pa-t-¥
Jslowe ol 3lge S Olsse (5,5 o3l sl p Jool> 2,5
by Jylome el sle IS Oliee 23S 13 eslizul 34
I L osS o8 5l e ATAGOS00 e 5515, oKaws
o ) S Jsloes dal 30 dsys L (5,5 03I ke
oy 318 Sl s YO les 3 26 ol o (S
V]l

oSl gaw—0-Y

- ik s 5l eslazal L a b il e Ol
ol plmil 51 S s ¢S 5lul S eIBrookfield

szg""‘ S &h%_} a); \J:.-)o_l_lﬂ \) La G)B sl

Yéo

O e g 5o omb gl cBlE L el s ks
Loshe Joe oSS dsbme 50 b 2B colesh oo
deed 1355 e OF (VU a3 Sy W 0 7Y 51 5YL ke
B S n Gl SE Y S s chle s S Sl
PIRER S IS RENPRUC VA gy () [IRCII AP R RE
OLes 5 Simon ke g edd plnil Slalas al
OB e S el LY Jshe b ls 256 (g phnd
2l A 2B K kbl i S e s S e
Aol S5l Fhe Jie (oS S ol SGS @ G

[ oS o IS 15 S Ol pis S50

s B g 3lpn Y

sl go—\-Y

53 @l ailist s 2 s 5 S5 S5 ) sl 4eSs £
Ol 5 el ¥ e Gk e 26l ag s Kasa
L e oKilesl 45l S sl a3t gl L Saadly
Y6 ode a sl S Sl a3 b by 5 UL Lases 55 e
Sigma S 8) ke o WSps Lad Ll sl
Aol (OWIT Merck  w5,0) S Sl dnd (1Kl
Merck =5 ,5)d 5,8 (oW1 Merck 8 ,2) S
5 (U Lofilchem s ,&)DRBC' c.iS Lses (OlJT
(x» Himedia <5 )&l Osla Jso ciS Lo

Al ol

a GJG B e gy 9 b gone ag-Y-Y
Ao hie S5 S (ezmm—355) 1Y 51,0 A sle gl
Oed 4 sgme b S5 p 4B T Ol 4 5 LUl g
A S 5 oIS sl ampn A gl coe abliae
A4 opbe 2k Olge 4 (CMC 5 557000) dgmadS
Joloms 045 50 51 g [V ] @3l b lons 5l s
—559) Ao T Y la chle s S Sl del da
b oot bgsen kol Jav s Toes 5 035330 ba 0T & (Lo

(J‘*'?"'_L;.’)'))Mjb ) Lg:f-;-w B J}\m .JJ:; C".'\jb/‘-l

1. Dichloran Rose Bengal Chloramphenicol Agar
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Figl. Schematic diagram of image capturing

Table 1 Camera settings for photography

Variables Value

Operation mode Manual
Flash Off

White balance Fluorescence H

Iso velocity 100
Aperture 4.5
Shutter speed Lﬂ
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Fig 3 Effect of coating on soluble solid content
during storage
(T1:CMC1%+AAl, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
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Fig 2 Effect of coating on weight loss during storage
(T1:CMC1%+AAl, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:.CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
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Fig 4 Effect of coating on firmness during storage
(T1:CMC1%+AAL, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
------- : Firmness of control sample at the end of
storage in this study (5.42N)
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Fig 5 Effect of coating on L*(brightness) during
storage
(T1:CMC1%+AAlL, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)
Vertical bars represent standard errors of means.
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Fig 6 Effect of coating on AE during storage
(T1:CMC1%+AAl, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:.CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
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Fig 7 Effect of coating on total bacteria count during
storage
(T1:CMC1%+AAlL, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:.CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)
Vertical bars represent standard errors of means.
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Fig 8 Effect of coating on yeast and mold count
during storage
(T1:CMC1%+AAl, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:.CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
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Fig 10 Effect of coating on texture during storage
(T1:CMC1%+AAL, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,

T9:CMC2%+AA3%)
Vertical bars represent standard errors of means.

6

5
4 i
3
2
0
1 4 8 12 15

Storage time(days)

Score

B Control WT1 WT2 WT3 WT4 WT5 WT6 WT7 WT§ MY

Fig 11 Effect of coating on overall acceptability
during storage
(T1:CMC1%+AAL, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)
Vertical bars represent standard errors of means.
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Fig 9 Effect of coating on colour during storage
(T1:CMC1%+AAL, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA 1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)
Vertical bars represent standard errors of means.
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Table 2 Effect of coating on sensory analyze during storage

Day

Treatment ! 4 8 12 15
Colour
Control 4404054  4.60+0.54™  2.60+0.54° 1.80+0 44° 1.2040.44¢
TI(CMCI%+AAL1%)  4.20£0.83"  4.00£0.70°  3.40£0.54™  4.00+£0.70™  2.40+0.89°
T2(CMCI%+AA2%)  4.20£0.83  4.00£0.70°  320+044™  320+0.83°  2.40+0.89¢
T3(CMCI%+AA3%)  3.80£0.44°  4.00£0.70°  2.60+0.54°  2.80+044%  2.60+0.89"™
T4(CMC15%+AA1%)  4.00£0.00°  420+0.44%  3.60+0.89"  3.60+0.54™%  3.60+0.54°
T5(CMC1.5%+AA2%) 4.40+0.89"  4.40+0.54™  420+0.44*  420+0.44"™ 3.60+0.54°
T6(CMC1.5%+AA3%)  4.60+0.54  4.60£0.54™  3.80+0.44™  4.00+1.00™  3.60+0.54°
T7(CMC2%+AA1%)  4.80£0.44°  5.00£0.00°  4.20+0.44"  4.80+044"  3.40+0.54™
T8(CMC2%+AA2%)  4.80£0.44°  5.00£0.00°  4.20+£0.83"  4.00£0.70™  3.80+0.44°
TO(CMC2%+AA3%)  4.80£0.44°  4.80+£0.44™  400+1.00°  4.60+0.54" 4.00+0.00°
Texture
Control 420+0.83°  4.80+044"  3.80+0.44°  2.60+0.89° 2.60+0.54°
TI(CMCI%+AA1%)  4.60£0.54°  4.60+0.89°  440+0.54™  420+044>  3.40+0.54™
T2(CMCI%+AA2%)  440£0.89°  4.60+0.89°  4.80+0.44°  3.80+0.83"  3.80+1.09°
T3(CMCI%+AA3%)  3.60£1.14°  4.60+0.89°  440+0.54®  3.00£0.70  4.00+£0.70°
T4(CMC1.5%+AA1%) 420+0.83"  440+0.54°  440+0.54  3.80+0.83"  4.00+0.00°
T5(CMC1.5%+AA2%) 420+0.83"  4.80+0.44% 4204044  4.00+0.70°  3.80+0.44°
T6(CMC1.5%+AA3%) 440+0.89°  4.80+0.44*  4.00+0.70°  4.40+0.89°  3.40+0.54%
T7(CMC2%+AA1%)  420£1.09°  5.00£0.00°  4.40+0.54®  4.60+0.89 4.00+0.70°
T8(CMC2%+AA2%)  420£1.09°  5.00£0.00°  4.00£0.70°  4.20+0.44° 3.80+0.44°
TO(CMC2%+AA3%)  440+£0.89°  5.00£0.00°  4.00£0.70°  4.00£0.00"  4.00+£0.70°
Overall acceptability
Control 4.40£0.54™  4.60+0.54°  320£044°  2.00+0.70° 1.6040.54°
TI(CMC1%+AA1%)  4.40+£0.89°  440+0.89"  3.80£044™™  420+0.44®  3.00+0.70%
T2(CMC1%+AA2%)  4.20£1.09°  420+0.83*  3.60£0.54*™  3.60£0.89®  2.80+0.83¢
T3(CMC1%+AA3%)  320£1.30°  420+0.83"  340+0.54™  320+0.44™  3.20+0.83"
T4(CMC1.5%+AA1%) 3.80+1.09°°  420+£044"  3.80+0.83"  4.00£0.70®  3.60+0.54*¢
T5(CMC1.5%+AA2%) 3.80+1.09"  4.60+0.54°  4.00£0.00°  4.00£0.70®  3.80+0.44"
T6(CMC1.5%+AA3%) 4.20+0.83™  4.60+0.54*  3.80+0.44™  420+0.83"  3.80+0.44"
T7(CMC2%+AA1%)  4.80+0.44° 4804044  420+0.44°  4.40+0.89°  3.60+0.54%
T8(CMC2%+AA2%)  4.40+£0.89"  480+0.44°  4.00+0.70®  420+0.44™  4.00£0.70™
TO(CMC2%+AA3%)  4.40£0.54™  500£0.00°  3.80£0.44™  4.60+0.54° 4.20+0.44°

Means in the same column with different letters are significantly different (p<0.05)
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In recent years, edible coatings have been extensively used for extension shelf life of fruits and
vegetables. In this research, the effect of washing with citric acid (1%w/v) followed by coating with
different concentrations of carboxymethyl cellulose (CMC;1, 1.5 and 2% (w/v)) in combination with
ascorbic acid (AA; 1, 2 and 3% (w/v)) on postharvest quality of button mushrooms when stored at 4°C for
up to 15 days was studied. After treatment, mushrooms weight loss, soluble solid content, firmness, color,
microbial and sensory quality were evaluated at 1, 4, 8, 12 and 15 days of storage. The result indicated
that coating reduced weight loss and delayed changes of soluble solid content and color compared to
uncoated control mushroom. Coatings had not remarkable effect on firmness of mushrooms. Sensory
evaluation showed that the shelf life of mushrooms increased from 8 to 15 days. Washing with citric acid
reduced total bacteria, yeast and mold counts. Among different coatings the combination of CMC 2% and
AA 3% was more effective.
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