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Table 1 Changing the quality characteristics (taste, quality and color) of raw mushrooms treated with
Percidine and Cuminum cyminum L. essence at different times during storage.

SampleParameter (Day)Time

10 7 3 1
Flavour T, 3.10£%0.00 4.00£70.00 3.80£0.28®  4.00x 0.14©
T, 2.80+°0.28 3.00£0.00°  3.50+0.28°  3.90+0.00°
T, 1.40+%.14 2.50+°0.14 3.00£0.28°  3.80+0.28%
T, 3.70+0.00° 4.00+ 0.00% 4.00+0.00%  4.00+0.00?
Ts 3.20+0.00° 3.50+ 0.00 4.00+0.00°  4.00+0.002
Taste T, 3.10£"0.14 400t 0.14°  3.80x0.00°  4.00%0.00°
T, 2.80+"0.28 3.00£™0.00  3.50+%0.28 3.90+°0.14
Ts 1.40+%.14 2.50+0.42 3.00+>0.28 3.80+°0.28
T, 3.70+ 0.00°¢ 4.00+0.00°  4.00+0.00®°  4.00+0.002
Ts 3.20+0.00f 3.30+0.14"  4.00+0.00°  4.00+ 0.002
Quality T, 2.90+™0.14 3.30£ 0.42°° 4.00£0.00° 4.00+0.00™
T, 2.60+°0.28 3.00+°°0.00 3.90+°0.14 4.00+°0.00
T, 1.40+0.28 3.00+°0.00 .30+°0.14 3.90+°0.14
T, 3.50+ 0.14° 4.00+0.00°  4.00+0.00®°  4.00+0.002
Ts 1.30+0.42¢ 3.00£0.00°  4.00+0.00*°  4.00+0.002
Color T, 2.80+™0.28 3.00£ 0.00°  4.00£0.00°  3.90+%0.14
T, 2.40+%0.28 2.90+°0.14 3.80+°0.28 3.90+%°0.14
T, 1.00+'0.00 2.80+°0.28 3.30+°0.14 3.70+%0.14
T, 3.40+ 0.00° 4.00+0.00°  3.00+£0.00*°  3.90+0.142
Ts 1.30+ 0.42f 2.80+0.28°  3.00+0.00°  3.90+0.14°%

a-b: Different letters in each column show significant differences (p <0.05)
For the analysis of qualitative data, Panelists' comments were defined: 1, low Score; 2, average score; 3, good

score; and 4, high score.
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Table 2 Changing the quality characteristics (taste, quality and color) of cooked mushrooms treated
with Percidine and Cuminum cyminum L. essence at different times during storage.

Sample Parameter (Day)Time
10 7 3 1

Flavour T, 3.80£0.00°  3.90£0.14°  4.00+0.007  3.90+0.14%
T, 2.80+0.28° 2.80+0.00° 2.80£0.28°  2.80+0.00°

T, 1.90+0.14° 2.10+0.14° 2.20+0.28°  2.20+0.28°

T, 4.00£0.00°  4.00+0.00®  4.00+0.00®  4.00+0.00%

Ts 4.00£0.00°  4.00+0.00®  4.00+0.00®  4.00+0.00%

Taste T, 3.10£0.14  3.90+0.147  4.00+0.00°  3.90%0.14°
T, 2.80+£0.28°  2.80+0.00°  2.80+0.28™  2.80+0.00°

Ts 1.90+0.14° 2.10+0.14° 2.2040.28°  2.20+0.28°

T, 4.00£0.00°  4.00+0.00®  4.00+0.00®  4.00+0.00%

Ts 4.00£0.00°  4.00+0.00®  4.00+0.00®  4.00+0.00%

Quality T. 3.80£0.009  3.90+0.14°  4.00+0.00®  3.90+0.14%
T, 3.00+0.28° 3.40+0.00° 3.10+0.14° 3.20+0.00°

T, 2.60+0.57° 3.30+0.14° .10+0.14° 3.10+0.14°

T, 4.00£0.00°  4.00£0.00®  4.00+0.00®  4.00+0.00%

Ts 4.00£0.00°  4.00+0.00*  4.00+0.00®  4.00+0.00°

Color T, 2.80£0.28°  3.90+0.14®  4.00+0.00®  3.90+0.142
T, 3.00£0.28° 3.40+0.00° 3.10£0.14°  3.20+0.00°

T, 2.40+0.85™  3.30+0.14%  3.10+0.14™  3.10+0.14™

T, 4.00£0.00°  4.00+0.00*  4.00+0.00®  4.00+0.00°

Ts 4.00£0.00°  4.00+0.00°  4.00+0.00®  4.00+0.00°

a-b: Different letters in each column show significant differences (p < 0.05)
For the analysis of qualitative data, Panelists'’comments were defined: 1, low Score; 2, average score; 3, good
score; and 4, high score.
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Fig 2 Opening the raw mushroom caps treated with
different concentrations of percidine and Cuminum
cyminum L. essence during storage at 4 ° C and
different days (for the analysis of qualitative data,
panelist comments were defined as follow: 1, low
score; 2, average score; 3, good score; 4, high
score).
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Fig 1 Weight loss (%) of raw mushrooms treated
with different concentrations of percidine and
Cuminum cyminum L. essence during storage at 4 °
C and different days.

SN Jad HL Y-
NS O Sl s sde stalin YIS 53 S b Olea
obelelon 4 s 2l @ e Lot Sled sladi sl
Lo o bl e DMl (eSS o 555 B s 005
L SadS Ol 5L Slal o it s andll el gal e

ol [l (S ga prin G5,y 55 &S Sl sl als LA



Q‘)L{‘uﬁ 9 J‘Jﬁ 0350

O sy eames Al | il rl.(z.';ﬂ\.l'zé;-)l.xip e
boawalie 53 206 S s Sy sse ol B 2
52 gl LFol o 8 sk 4 A (s BB L
BB Gl 5 odd ols by sl sl Ol
odm slasles peles ls QLA (gl pme BVl 2l
SAlS s b pme OBl dals b oaylie s ek sl
LgLa:GJG Ol ol 3 axdls 55 OAS losgd etla
56 OS5 s O s 0 mlaaS Lok esls idp
53 b amlie 53 T 005 Slosd ) LSS s e
IFe] sl polamt! st 4 Ko Jid g

(s S oS —0-Y

S el age Jolo 036 2506 0 oL S e 5l
Ssp e s s )13 Sl o ) J g ol kS
il 335 g Bl 5l ey B o) el 5 (slo s oS
TAT )13 (Ko ) 25,55 L & Sl

Sl 2B Skl 05 Ss Cumazr s 4 by 8
oals QLA & Jsder 55 sow o) ilal 5 pden el
i S3s 03 dphe slalis &S oskilen ol el
0353 olam 4 LotV 5 v i Sl (SIS
2 A S e Sl o e 05 il
(i a5 00 bp IS Ll ead Sos lasles b anglis
0355 ohimn a T Y e b edd lad (seipe 5o
S Al Sl 5 Al edalie e e el
Lol e 5> ks Du (K3 O5 5 Sl G piedd
e SR st S s el ed eslind
Laosb a0 el sl 5158 Lol Ssaeds 5 8Ll
S Sl 5 788 e esle ool 5l 200ppM cLile
madlae 3 VY] cod il pals K po s 5 588 b
Sl Sznl el b e w3700 s 51 505 (o
glnd Jold (S S g5 53 OIS e SRl sl
SMie 3L SRl 5l S ml 5 s S elil sl
IIW] 5l e J e 8l Olos 3500 5 S35
G Gl (b o3 e 5 SIS sl el @ sed s
Eoo 5 il oS a5 oS Vs 51 (Sl 15 4
S ol Sl glassy oo &S il cpl el
5 K8 Ay Sl b e 45 G555 b ool 5 03
el s @ Oloy LIS L Ll 3l s gy LS sl ez

k}h%bwi;”éﬁ@g)agﬁbb}:w

oA

B W 6‘°.9'€'§ —{-Y

3 ke Lok Sles 2OB (ladises O slosgd Ly,
o3ls LS Y Jsdar L3 (K 0553 (b o 005 sl
R RUNL SRS e 5 s Slags,y 53l el
o5 bl ol e Lol Sled gladi sl DS
Slesd glaaised &5 s g dald gaised Sl S e
RS B B R P A A A e L
GESS o3 a5 L3 ol pme 5 YL OS Gloygd
Lol L dald 5 el las Gladises plo a4 o
“0bes ols cilbe 55 e S o odal s 4 c.l:.,
OLE Gloggd s Ad Eomy 35 e i 3 S b
D LI o /oY i Lol lad ladisad VL
5 ke obml e S WL Bas pden sy VL RS
S 5B D 3 g Fop L3l Gremes 5 el ab
LS e O 5L 0As losgd s b S5l 4 05s)
DA B bl o Sl by sl bl oSyl
e 0 s aps Sl Js b e O (glosgd Dl
Gl e ey 033380 5 ol SV O gl dS]
TV e Lok Hlad ladised SYL OUd (glosed
ol sy glagll 0353l onl esdle ol 0y S
Slaas) als 4 5o 5 bl b 25,80 L alS
I8 Sy 53 IYAT 358 e e SL A, Sl ol lesgd
s R Sl Al Sl aSe - Sl sy
Grroe Yool 53 el IS gl Bk
S 5l 0L gl i o3litel TAO o Cagby 5 o gk
SHOAs Slosgd «SMS O L Lo s O3 Dals s
535 My GRS 1St s A dos O 03l s
ST 5T e 5 31nST (b sl GBI (gl i
Sl &S s o3le ol 035 Bl 5 ils oSG
24 GH s esle pl (ST i IS b L g
b B o Gl 5ol Sluias wpl e
Y] S o 65 sk eSS

b as i 5 SeusSl doul b sles 36 iy 5o
5 OLSLE iy Ol s e SlS s Sy Ayl
RS R CCERPRES PN PRC PR E e WPEWEY
4 by BB L;u@u s 3l s S )y (SlaaSs
Szl as sy hls laaised 51 i ol pre b

o8 O3 ol u:’jz—“s Ll)"" REr 4.‘)}1\ u:w:ﬁ 6‘)‘3



\Yav Cﬂ";)j}é No 69> %3 o)Lo.,.i:

L§i\.l‘..&« @W;(}lﬁ

Sl lmd sl &S s eals OlE 5 <5 S 5 s s
F e S G SL S0 ) oS adls JL st s
[YV] e

“oEss s Seds 36 (2004) OLKs 5 S roes
AU ortasl 5 B e 0 S ela OLLS 1 gl
S sl 15 aalllae 5y 1y o) ke s s (93T
—ao 6 i gl &S ol 5l e OUT adlas s
L Gt 5o el o (Lt o § S 5 Sen
V) Cele VW S 5l e a5k 4 anily wlie 36
Vel o CS 5w/ 5 glac e s Gy,
058 & Samd ML L SL L Sl S Y0
05 5 ok w bgise ) 10 0 a8 e [l S sl
D] el el

S8l s ekl sl dSse b desl Sl
Myt sl (55 5 (el Sl IS e 5 el
Olazlo o (oltle s sl 5 055 o5l ok 5l )
Sl o 1) e Sl 5 5 3 ke o)lss

"o B e el Sty oS ool oS st e,
S oslaey 5o s LSt Jie sl sl
S e 1y slie b 5l JUsl s Jpbe plende
G Sl obe opl 4 s e 0 8 (slags L
55 OIS sz Y 05 ol 4 015 e 1) Of s oS 1550
b ol e e 0 8 e p 8 (slags SL
spe plp 53 ol Wi sz W 4 e p S slags S
IRV s e 0L (650 Caslin 25 s Sao

o) bl el odas DL 5 ol alsll Slallas Aol s
o S (i ST AT e S Lol e
@S Do Sliid el el sl 1S Cialily
S AL Sl bl 4 ol e 0 8 las SU
bl sl glaclie sy s 4 b ‘fuf; sla
A gl e o5 slae SL s ke oyl S
= bl oL SU s Sl s s SU cpl &S e e
o slie plaas Ol s Gl (6 meS Conles s
sk el Yl Ole I g sl LA
i Sate o5 lag SU s A8 e s s | L
Sla¥ss Aadsies bbbl Cgdsda SLS S i
A OS5l Sl b e ) S e s

358 Rl Bl S bl S e gl 1 s

04

syl e 5 SSAS; Gl 5 68U B Gl el
S

5SSl Sl Eel ulal D533l 5 ey e
dald (gaised 4 Cond o jlad Glaz U 4ised 55 e
QI e e by SRS p iy 5 s S
Jds 4 Ll Dl ) &S s s Go S bl o pen
s S S il alS sl ol s Sl ol
DIV il sty SU 4 Lol 5 Ko

Table 3 Browning intensity of mushroom
samples treated with Percidine and Cuminum
cyminum L. essence at different times during

storage.
Sample Browning intensity
1st day
T, 58.51+0.46 2
3th day
T, 50.15+0.41 %
T, 59.22+0.48°
Ts 58.52+0.31°2
T, 59.31+0.55°
Ts 58.80+0.37°
7th day
T, 59.64+ 0.86°
T, 58.69+ 0.24%®
T, 58.95+ 0.53%®
T, 58.95+ 0.53 %
Ts 58.75+ 0.32%®
10th day
T, 58.53+ 0.37®
T, 58.90+ 0.43°
T, 67.14+ 0.62°
T, 58.60+ 0.46°
Ts 68.28+ 0.56°

a-b: Different letters in each column show
significant differences (p <0.05)
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Table 4. Logarithm of the microbial Flora (Coliforms, molds and yeasts) and identify the E. coli in
mushroom samples treated with percidine and Cuminum cyminum L. essence at different times during

storage.
E.coli
. *Double Yeast & Mold Coliform
Sample *Normal concentration :
concentration
First day 2.00+0.002 2.00+0.00? 3.50+0.082 3.66+0.0272
T,
Third day 2.00+£0.00° 2.00+0.002 3.49+0.092 3.64+0.03
T, 1.33+ 0.57™ 1.67+ 0.57% 3.36+ 0.10% 2.73+0.17°
T, 1.00+ 0.00 1.00+ 0.00™ 3.09+ 0.12¢ 2.67+0.26"
T, 1.33+0.57%% 1.67+ 0.57%%° 3.27+0.16°¢ 2.54+ 0.08°
T, 1.00+ 0.00% 1.00+ 0.00™ 3.02+ 0.14° 2.57+0.38°
Seventh day 2.00+0.002 2.00+0.002 3.54+0.07% 3.63+0.03°
T, 1.33+0.57* 1.33+0.57° 3.3740.05° 2.54+ 0.34°
T, 1.00+ 0.00° 1.00+ 0.00™ 3.18+0.10° 2.58+ 0.38%
Ts 1.00+ 0.00" 1.00+ 0.00 3.35+0.11%* 2.94+ 0.34™
T, 1.00+ 0.00" 1.00+ 0.00% 3.02+0.08° -
Tenth day 2.00+0.002 2.00+0.00? 3.54+0.08° 3.54+0.11%
T, 1.00+ 0.00° 1.33+0.57" 3.32+0.13% 3.35+0.01™
T, 1.00+ 0.00° 1.00+ 0.00° 3.1640.15° 3.18+ 0.00
Ts 1.00+ 0.00% 1.00+ 0.00° 3.26+0.13%® 3.31+0.01¢
T, 1.00+ 0.00% 1.00+ 0.00% 3.04+0.19¢ 3.09+0.02°

a-b: Different letters in each column show significant differences (p <0.05)
* The medium culture concentration in Double concentration is 2 folds than Normal concentration. To analysis
of data from E.coli, Codes 1 and 2 were used for not distinguished and distinguished E.coli, respectively.
- Not identified
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Evaluation of shelf life improvement of button mushroom
(Agaricus bisporus) by peracetic acid and Cuminum cyminum
essential oil
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Production and consumption of mushrooms have widely increased in the world due mainly to
increased awareness of its medicinal, nutritional and organoleptic properties. However mushrooms
have very short shelf-life. Browning, cap-opening, weight-loss and microbial spoilage are the most
common postharvest changes in the mushrooms which often result into economic losses. The aim of
this study was to evaluate the effect of peracetic acid (PAA) alone and in combination with essential
oil (Cuminum cyminum L.) on postharvest quality of button mushrooms (Agaricusbisporus) upon 10
days cold storage. This research was carried out in five treatments including T1 (control), T2 (0.04%
PAA), T3 (0.07% PAA), T4 (0.04% PAA and 5 pL/L essential oil), T5 (0.07% PAA and 5 pL/L
essential oil). Changes in color, weight loss, microbial activity, cap opening were measured.
Organoleptic characteristics of mushrooms were evaluated by consumer preference. The results
indicate that (0.04%) PAA in combination with essential oil improving post-harvest life of mushroom.
As T4, T5 reduced significantly coliforms compared with T1. T5 reduced significantly yeast and mold
compared with T1. T3, T4, T5 inhibited E.coli upon 10 days storage. T4, T5 delayed cap opening
upon 12 days storage. T4, T5 promoted organoleptic characteristics during the storage period. Thus,
postharvest essential oil and peracetic acid treatment has positive effects on improving the quality of
button mushrooms. Thus essential oil and peracetic acid treatment can be useful candidate for
effective disinfectant treatment for fresh vegetable and fruits.

Keywords: Button mushroom, Essential oil, Peracetic acid.
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