Ve s> N 092 AT D;Lo,.fl ;J\;‘“ j\-/\;’ M\Mp K] f’}l‘; Abul

www.fsct.modares.ac.ir :d>w Culu

ol 2l S8 @l g pols dxo

g8 o p o3b o Sl s 25 5 0 dN CokS Bie (6l LE L il 5l e Sles

(Agaricus bisporus)  lasS

Y ol . 3 N \ N 7
r.mdl.«.,l.., B P e Kl e ¢ SIS !

R JKils (sioslis 0SSl adL&b skgr rjks« a}; (R ngis.) sl d}?;&;\s—\
SR oisls ‘6)')}\.:.5 oISl ‘U_JL.OL; Ls“’"\:‘@‘)ﬁ(’jlp a); L‘)L.J.Jt.wd‘_“
d"jfg (o)) LS‘?“} rLA\ L;uaj‘u:; ol{.:]b ‘6)')ju:5 om]b ‘L;L&L L;».L@,a 9 (}l} ej; L)Libt.w‘ -y

oS>

Jlas Sledb!

U oA Sl CokS 5 Slobl s LE by Sl e Sl ST s ke
(\' mM K VoY U ‘}5-‘0) C—E.LF @'Lﬁ ‘5‘4.953 G—)B )Lq.; ‘d‘m G)G e.\gﬁ
TAES pd Cusb;y 5 8 OC glos b wilss w53 55, V0 Sde 4y S35 O 40l
Soge Sl 55510 5 Ve 0 i slaigs ss gl 5l ol ks s 61N
T8 OAS losg RS s Ak 56 LE YMM chl S sl Ol w238
OPb poaw 5 G St Sl Ll LS Gkl ple 4 Sl o 036 laeSS
S 22 edalis LE Y MM Chle b oodd leg ok 036 laeSS slag B s WP
WL gl VT b V‘J"T YU Sl s bz ,U ol 55 055 (R I RalS o g
SR LA A S OS5 gl Gl o MMLE L ol e slag U s
0 Hled glag B 55 S| BT e b Il g ol e SlanST 5 L ‘.,.;T Il
ol 93 Se)sSal del mezi Jlsme GRI5 L el en 45 45 S edalis Y\ MM LE L
Sl poe Sl 52 Klg e Fse s ol s K Olge 4 LS cnlply s g )B

.A; J|J3 aalaiu! 390 o p eJ'U ‘5‘4»53 G‘)B

Pl sla b

VEON /YN 1Sl s Gu s

VENVVYY i f b

(IS Slds
(Sl

ody 036 (GlaaSS b
DA (gl sgd

LE

10.22034/FSCT.19.131.45
DOR: 20.1001.1.20088787.1401.19.131.4.5

e J g
naghshiband@tabrizu.ac.ir

0]



wluds CaaS bis gl LB L el 5l e sl

oL 5 s d.bj

3o ol 2,08 G s OAs Gloggd als Il
e S L (S B s IS sk 4l
[Vt e slaest by o 3T cdlad nals W]
GABA= y-Aminobutyric ) il & ,5p sl LE
3 6 Sl S Jler GSsnsd el Al S (acid
ol e [A]sss 0 ol gyl g 5 s S Sl s s
53 bl il oS sk s 3 ab S s deoel gl
Ml 4y 5 S S nf 5 ) ST @ Glagal
5 s H 5 pH cnss N R T R S
52 L8] sls 28 05l Ui S8 et Sl 55 Sl
S g 53 Sl Sl e Dl Olge 4 LS 56 5,4
@adate Sla)S Cilite slaoge CoaS L 5 LU
GlBl s s e L LS Sled e ege 53 3ls 2
[ATsls 2als 1) Sasbew el (SlanSt 2T o b
b S b LB 58 &S el st 35S
odle 535 Chablos DAL Gloggd pl 3 2w HL) o ke
5 O5eST Jld a5 Olse OAS (Sloggd axls Jals 5
39S Glaogs 45 olKn [V e ]ols 2alS 51 aadiss ol
o2l i Hles LT s e 513 (10685 0553 (b s
“o gt 4 S 03 led oo s 53 055 SR 5 (Sasle
Lim sl oge 53 [W o 28 (olsine s5b @ o gle
Sl B praman 5 b Gl 5 Sy Sl Al g b
33 3t 5 e 5T Cdlas 2alS 5 Jlast o e b
osre 53 LE 58 W]l s LS L o les (sla o5
Pl g 53 e Sl Sl Sl ey enss B LU
LS 5 gl (lnS| 5T S s Lol 5 Cann
wils Jool K slagatle 5 ol sl b eab 5 e ( Jd
sl LT o Ol LS5 5 g ol ialS Esl

D]l
4SS 2O kS s 2058 53 (Sl Dlallae Sl )
S0 53 S Sldlas I ol s JelS 0 4 o3l
L edb ol boagls sy ek b p b 4 SlaaSS 256
SGaae Gy e gl a4 ek o slag B
ol Gl Jl s ol 5 G ame (gl elel Y peames

A

dndio—

M« (Agaricus bisporus) L. (glaaSS zb
old ald S P0 s pals (sleds Sl s
ol b D]k B s ead cis S 206 cp it
OUl glos Ll 15 53 a5 )l AL sy 51 ey e Jl-
(S OME Slosgd 3l U bdes &l 35, ¥l S
U - IR SPICS D IO NCIIV (I P
bog 208 Gy 5 s d Sl 0l losgd (ol sk
Cols 3l e OAE (Glosgd [Y]AS o oS 1) oS b ene
22 05555 & Sy OLS 5 OslenS) S 53 sdes 5k 4,
23S s Fy slesSt Bk e e PR G FER
Odd Glosgd [L]s5 0 dpams Slosgd 2l 0 e ol
PRESNR 1T BT S SR PRUNCE e
Lol Kol o cws lcadd olen iy
Pl s S Wibe by Wi gad OslinS],
dadllss Ol mams & e 5 350 e BB SL5STs)
Gl 53 ek el Lis s UselnSTy [0]050
S ok e ol e sbul Csl g api . olis
S S Ol w [E]asde ol ol
[l e o550 ST 5 20 Lae e o S5 Sl et
e ol S LS e A Glosgd Al L U ) ol
S14eSS )6 CokS Lo 5 S35l ey e B Gl
Ak

Sy SV pzmme (J g S50 L el (DS 2 (g5l
Sz b A o walp Ol e Gln 1y Wl 5 oy (i
oS Aed ol (5515 JBlum SV pamee ol ol (1SS
G oS Camer GalS 5 S bl 032 0 S Gl
Sl S 5L les 4 milig 5 e SuiS Ll
ooy ol 55 L SL S o D Jes K
sk S s el R s i SadssS eld
gt 6l el 5 Lol iy 058 Jb wia la
Gl [V]oss o 0ad losgd el sl iSls
T L e Rl 5 OAS Glosgd Shals ke 4 il
el el s plwil ey 036 5 LelS 0 4 ST



Ve [ AR 092 AT D)LQ.»::I

D39 Sals-r-Y

Sl Glagb 055 lnl 055 8l Olse 6 ,Se3lul sl p
ab 055 el s bjles 53 (W) i Ol s
A S el Slesll eas 5l 5 ens ety glasss o2 (W2)
= (Wi-W2) /' Jse s 5l eslinal b 035 alS do)s Ol
[Yo]as sy Lials(h) Wix 100

St sl ol (5 gt Y
Vo ml L oods s, B b Y groshn ol ¢l
e & ol Jgbon g ok b lien 10 il S il
sloml s e Sl VYerr S Lt "C glos ys aids Yo
o dd sy Gl Ay s s Al 1 eds Glo byl
e oA G5 sl Ly zigs oS 5 5l /o ml ol
Gl Ol 5 A2 asls JUEl e gmby 2l olSas 4 Lo gas
mg kg'! Cope gl 5 b SO F0Ne M zge Ik s
[]ws oL FW
Lis (5 plyd el pas-li-0-¥
S A gl o 3l eslizal b g ool (5 85l
Ol g Seslul gl [V s planil (ls pigad slass, L3
ok 35 B SIS il I grlaie (MDA) RWSUIPE
mM (Ll Ll JS 5 08— . 5) Tris-HCL 5L Ye ml G
S bbb lE & b 050 0 S (pH=V/A)0+
sV e Lg@ds Y e o f *Cllosys O
S ol oy Dobme 318 M e S 550 Sl 4i35
BL Koy S s 5 ol /Y ML 5 A3 wndls 5 Sl
Thiobarbituric )< lsw Al YA mly Yo
05 o plam Jagids Y0 ke 4y 5 A byl 0/ (acid
Cs gt ol gl s Ui az2lI8 Ve "Cgles b
S S Sl Vrer s b adds N Sle 4 A s
Clm 5 L eals JUsl e gmb s Sl oKais 0 W 505 aes
52 AL Zinm gor e OFY (glag g Jsb 55 J sl
s b 5 Jsep Goob sl dsdlles Ol Olpe Sl
[WV]as <, FWumol kg™ =, 5
dadlies o Jl(umol kg =
6.45 % (As32 — Ag00)-0.56 X Ayso

1A%

b e Sl b Sludss cas 5 Syl jes o LS
86 s G ol 3 G 1 e 4 S g o
O Al DAl Slosgd Sl LE cils 5 5l e 5,008

ML&@J.LJJ

\Auﬁa‘gj 3 b‘y—\'

bl UAG'JB Sles—\-Y

iS5 S S ol Fob a5 eSS slag B
Lild cod s WS S s 0 Sble (eSS )6
oSy s 5l e oKislesT 4 el V e 3 Jases
5 OLSS o3Il L slag B s Jima 5,5 oKl (53,5l
gl il bl (Sislesgd 5 Sz ol 05
Sosebss 5 L ol 55 S8 L mm glaoslil s
L WY mMM ) e e/ Ghe glackls s Le b
bbb e 255 s Y0'Csbes 3 aids 0 oo
St GBI sles 53 4B\ Se 5 ok b LS Jploe
grilaany ;o IS8 » Szl ol Sl Gl e AL
Sode 43 740-80 cugb; 58 “Cles 43 5 el (Ghudtan 000
0503 (b 3a0 0 A s She 5oy v A IS s, V0
2GS cele Y dls 1 LSS e glag B Sl
Slosg Larls Sl (g Seslul gl Yo C o gles
Vo sldad Olejes i eslinal Sg 23 5 O3y malSous
9 byl (S0 Sl p LSS s B ol sue
“o3ll ke 4 —ATCsles 53 5 LS 3 mle U35 5o
L S plerd g Slis (58

R WA ‘_;‘o".gj u.a;'-u—'f—"

-a 505 3l (ol p S (BD) 0 glosgd Lol als 5l
alme g plnil (Gols paised Glassy 3 SLss 206 la
garia ol e s bew 5 b oy a Ll axls
= SWsles 5l oalisel L O (slesgd [atld e s S
BI=[100 , (a™+1.75L") / (5.645L"+a - 0.3012b")
[Ve]as e (X-0.31)]/0.172



wluds CaaS bis gl LB L el 5l e sl

oL 5 s L'ﬂ.bj

Sl ST o B-A-Y

Sty bl lesl sy se gladse GlanS| sl o b
LSy i o V) ol IGsl, Saus s olesd
dsb 53 e gy Sl o&aws 3l eslizal L (DPPH) -5l 00s
[\f.]J..Z djb\./. Sl 4 g M‘O\V nm z

&bl HILT-a-Y

o b sl Sl = b B s 5 sSB Sppe 4 Gl
)\ oslaiul L A.UJ Sy Lgl.ba:\) (_}'&'l’”” 9 ‘unfu‘ A ‘j’" )‘ﬁ
Slawls o 05051 5l eslizal b K0le aslis 5 SAS i3l 5
A el STl

Cou @L‘IJ—\”

OAS (losgd ala—\-Y
5 Sl Ol 5 LS Hles S uilsls 4m8 bl 4 a5 L
030 laaSS o Ol (slosgd el 5y5e 3 el uslen
Gl () Jsdr) 55 b pae(PS /)Y s 53 ey
ol (Gloll Oy (a5l L daesls Sl avylie s
e Sope a b sel Saen 53 SlaaSS 2B O sleygd
ookd glosed Larls LE Sl Js ool a5l gl
JSE) sl RalS (ol e sob 4 dali sl sad 4 S
2 G S MM ekl LB glekle s 0
Sl el o3l (Gl B Ol (lesgd erli lals
S ALK ane chle Olpe o VMM chle ol b () IS2)
olizal 3550 a0 3,00 Db oy suleSl Jorl o il plndl
e 5 ) AS el e e K5y 55 13
e85l Rl gl ol ST 2B s esS
b3 b Sy 5 Sl O 08 (sleyd 3l AL (SlaesS
Slosed sarls j2als 53 LS 3t [Ye]sss his Sl
A 4 el el s ek o3 eSS 6 0as
WS b a8 035 ol s O GeSI s
Cis Al remen 5 ST ST e Sl 15
oo Sl > oS Al dadlies Ol Ol 5 S

aS Sl ol 6ala QLw.o 3.5"’:’@ LQG)G BE [EE LS“’)@'; w.bls

A

JS JB sl goeeY

A g 55 e Sleslinad b IS 6 (gl g (5 1S3l
B SIS il o s 51 Gray Jsilie 0 ml [\A]. ol
Sani ol Ve 5o Laiss Vo S b "Clgles 3 5wl
i b hais Of YAy mIL ojlae 5l Yoo plas
0 Jous s Wl O & IS g 90 G ome 51 M s
Ul les 3 5 S0 L3 4By A Sle 4 slel s
5 A5 esly Ul e g s mSenl oy 4 e A3 (1S
B Ol ezalg D3 s S Ve ML e Jsb 3
A QLﬁFngGAEg_IQ)y‘\{JS

Wl VT e sem P CR PRV
PPO) jlast Js b s PAL)

gr «(PAL) 3UL 5ol VT b 5 s (6 S5l )
Slies LY ml s 1, B SIS e 3y il 51
- Y mM 5 EDTA Y mM - (pH=7.3) oty
© 5055 by & g5, » (Dithiothreitol) Jy 55
ml .S 5wl eevs S Lt "C o gles jugids Vo S
O¥sekee V0) VT s =d 0o MM 5 g5 Jsles 51 0/A
5055 byl PH=AA 5 YomM) &l g i 50 s )
Jolm Jslee s K TV TC oy Hugids Aol &
sk 5o ol Ole 5 eals QU e s il oS
U oo « PAL 3l s 5 as <ol Yanm o
[Va]az «1,mg™" protein

L 5 gr PPO) jlaest 8 Jy w1 ol i sl
lawd LYo ml s oy adls 1y edd jop g S
-s> Y mM ; EDTA Y mM b= (pH=7.3) oty
DA N0 Do 4y o 038 Bl 955 2 S8
sheeml e S Gam Sl Veere e L °C gl
VeomM sl oS 50 S5 veml Ly s, sl
A bl 5y IS8 0o mM 5 (PH = V) i Slas
e 5 el Ul e 385 xSl olis 0 Jool sl
Al Il Ol A8 CH3 YA AM e Uk s ol

[Va]as <, U mg" protein <, 30 4PPO



Ve [ AR 092 AT a)\.q.j:

s Sosre Sl e b 0ad Glosgd Sl ¢S s
L LS 58 & ol ald 3158 ceomen [TV ]
Gy S Slosgd Jls pme als o 0 MM cbls

DT s SU1 s ety (S b (S

))beblfomM:,kl.oba.u)u.g as| JLG) L;Lba):.a
Slosgd Jals L2l (6 268 O Glosgd Lo yd (Sol5 sas
b dadlles O lle mass 5 S i Ll U5 s 04

Slp s ssd e Lis ;;UL:_{J Li> o &S 34 ol jen

Table 1 Analysis of variance of the effect of GABA postharvest treatment and storage time on the
browning index of fresh cut button mushroom

Means of Square

Sources of variance df Browning index
GABA 4 1137.34”
Storage time 2 7382.74"
GABA X Storage time 8 7.637
Error 30 34.78
CV (%) - 10.92

**: Significantly at the 1 % of probability level.
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Table 2 Analysis of variance of the effect of GABA postharvest treatment and storage time on the quality
characteristics of fresh cut button mushroom

Means of Square

Sour.ces of df  Weight loss Ascqrblc Electrolyte MDA Total DPPH PAL PPO
variance acid leakage phenol
GABA 1 32,757 30479 3291.03" 216.66 0.744” 952.95° 26727 106572.6
Storage time 2 105.71 258.02 1960.92 293.06 0.619 22.91 1532.2 126683.2
X Kk * *k *k % *% *%
GABAﬁmftorage 2 12.30 27.75 41.20 34.17 0.036™  256.99 126.81"  26282.95
Error 12 1.14 5.79 38.78 4.81 0.13 48.04 128.62 8587.03
CV (%) - 13.27 12.38 17.98 21.35 7.07 2.62 10.63 15.18
** * ns: Significantly differences at the 1 and 5% of probability levels, and ns represent non-significant,
respectively.
T —=—GABAOMM -—-+--GABA 1 mM A " ~#-GABAOmM ——GABATmM B

Weight loss (%)

Ascorbic acid (mg kg! FW)

4
15
3
2 10 [ i
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0
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0 5 10 15
Storage time (days) Storage time (days)
Fig 2 Effect of GABA on weight loss (A) and ascorbic acid (B) of fresh cut button mushroom
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In order to investigate the effect of GABA postharvest treatment on storage life
and nutritional quality of fresh cut button mushroom, mushrooms treatment with
five concentrations (0, 0.01, 0.1, 1 and 10 mM) of GABA done, and stored in
the refrigerator for 15 days at a temperature of 4 °C and a relative humidity of
90£5 %, and the mushroom were sampled on days 0, 5, 10 and 15. The results
showed that the concentration of 1 mM GABA had a greater effect on reducing
the browning index of fresh cut button mushrooms than other concentrations of
GABA. Reduction of electrolyte leakage and accumulation of malondialdehyde
was observed in fresh cut mushrooms treated with a concentration of 1 mM
GABA, which reduced weight loss in these mushrooms. High activity of
phenylalanine ammonialyase enzyme in mushroom treated with 1 mM GABA
increased the content of phenolic compounds which was associated with
decreased activity of polyphenol oxidase enzyme. An increase in antioxidant
capacity was observed in 1 mM GABA-treated mushrooms, which was
accompanied by a significant increase in ascorbic acid accumulation in these
mushrooms. Therefore, GABA as a safe and effective method can be used to
increase the shelf life of fresh cut button mushrooms.
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