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Table 1 Chemical composition of mushrooms used on the lsiget weight (%).

Compound Protein Fat Carbohydrate Dry matter Modéstu
Amount 2.70 £ 0.05 0.31+0.03 496+0.11 8.83260 91.17 £ 0.58
Data are means + SD.
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Table 2 Lighting parameter during storage.

samples Days
0 6 14
Control 81.16 + 0.2%° 74.76 +0.18° 71.26 +0.15°
40% Starch 80.76 + 0.18° 78.10 £ 0.3% 73.44 £ 0.86°
40% Starch+2% nanoclay 76.58 + 0.08% 76.55 + 0.58° 73.64 + 0.80°
20% Starch+2% nanoclay 78.54 + 0.05° 78.13 £ 0.28" 73.34+0.28°
Polyethylene 78.86 + 0.08° 77.66 + 0.64° 73.72 + 0.08°

Means within each column (capital letters) and (lmwercase letters) with same letters are not Saamitly

different (p < 0.05).
Data are means + SD.
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Table 3. Lighting parameter of a-value during storage.

samples Days

0 6 14
Control 1.33+0.3%° 2.03+0.12° 3.63 +0.2%°
40% Starch 1.63+0.12° 1.87 +0.04° 2.24 +0.08%
40% Starch+2% nanoclay 1.31£0.34° 1.74 +£0.07° 2.69 +0.28°
20% Starch+2% nanoclay 1.29 + 0.01° 1.72 £0.08° 3.04 + 0.0%°
Polyethylene 1.29 + 0.05° 1.50 + 0.44° 1.79+0.17°

Means within each column (capital letters) and (mwercase letters) with same letters are not Bagnitly

different (p < 0.05).
Data are means + SD.
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Table 4. Lighting parameter of a-value during storage.

samples Days

0 6 14
Control 15.01 +0.17° 21.33 £0.07° 28.53 +0.27°
40% Starch 15.53 + 0.27¢ 16.83 + 0.02° 17.38+0.12*
40% Starch+2% nanoclay 17.50 + 0.04° 20.08 + 0.2%° 24.22 + 0.54°
20% Starch+2% nanoclay 15.10 + 0.1%° 18.50 + 0.0% 23.36 +0.16°
Polyethylene 16.86 + 0.08° 18.12 + 0.04° 19.27 +0.1%°

Means within each column (capital letters) and (mwercase letters) with same letters are not Bagnitly

different (p < 0.05).
Data are means + SD

Table 5. Stiffness of the button mushr oom samples during storage (by compression test).

s Ol e —£-Y

samples Days
0 6 14
Control 21.35+0.78% 21.35+1.27° 10.22 + 0.58°
40% Starch 69.55 + 0.58° 41.60 + 1.68" 18.26 + 7.3%7°
40% Starch+2% nanoclay 56.60 + 2.86% 51.86 + 2.58° 12.63 + 0.2%
20% Starch+2% nanoclay 34.66 + 3.18% 26.78 + 2.98° 15.46 + 1.7%°
Polyethylene 64.43 + 2.43° 46.84 + 1.55° 41.47 + 1.9%°

Means within each column (capital letters) and (mwercase letters) with same letters are not Bagnitly

different (p < 0.05).
Data are means + SD.

S5 4 bdg @2 e s L3S oSl
O helse b O S e Hipd o ST 05 S
e GLAIS ) 5 das o ESTy s 5 badewl sl
Dt A s e e S oskiles VO] S e 5

Sl aie Oy Al Wgad 4 by e 558Ul 3 alS

Yy

Gow —¢

.

m b el 0As Glosgd @ plidss Olie 53 ek
S5 S Al e Sose pl @ el Al

©-diphenols$ LJys o3 o wpl 3 53 Jsdsse


https://fsct.modares.ac.ir/article-7-5317-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-02 ]

\Yav J‘JJD'- No 092 M o‘;Lo..:

Gl osed Ky nleml esdle 45 555 e 0l 1.14.18.1)
St (s A ged SR Slge LAl

- Ol LI sys olea L b-value Ky s el
O (sl osgd Dol OLES 52 (K55 bl op fege oS Aes
ol s el by b e oD gla vﬁj [P RPN
Jader) L3l oo Aald gas Loy je e 2l 553, e
Sde dsb 5 edd Gy atey la gl 355 0
Sl s wgad e 03V E 5N lasss b3 5 IS
G Sde Jsb 53 S €58 -l i sdalin (gyls e
A S 33 4Bl I s Gsed aled I 65 Ol
SU Aoy Y L el an wnalis do s B0 aigel & bg e 55
il Aoz b Wgad 4 baa D sSE a5 )
Oee oz & Y0 Jle 3 O 5 el &
Gy i 53 ol (5SS B slaki sl ol (3,5 2l
s 53 68 5l DL G ol ulss iztls 5 it (sl
ORIV B Sl wsas ol (6355 Ol 551650 0,53
el 03 S 1y

L oS sls 0las ulzd Lilesl b bea gas <ol i oo
23 s S ey JialS kel i Ol Obey 208
Sy sl b wged a bgse SRS S ool bS]
o 55 5 03 G SNy At S Sl L Jl s
R B L
Yoo alid Aoy by g alis Loy £ sl s Lsas
e Log ooy S BB phe Sl e U A
S Vb b dpe sl i Sl S5
Rl Sl e S g alS (9ol e sk 4 1S
ol sl 02 M1 o 4 b je RS 0 S
SOl Slas o O3 i 4 355 SIS s i
oLl (55 sls jaidy 3 ol (Gl a8 Slse i
DA &l o3 S

S S5 s 0

poaalis s S Sdg S0 ey SRk gl Sl Gda
G35 2 Gl (S0 5 (B LL e S ol 586 (55
psmwbmw,\{@u@?;p.;ﬁuaﬁ
Ll 2B eSS Oloy e Ol oo Gk Ay SeS

ol osly de ised oo cpl 53 gl el abe b

YYy

Jsb 53 odd Gl win baai sl Ganlie 5o Ll Lol o5 g
SIS 0503 sl slass, 3 oS A sdalie (5 1SS o5
5wl Ao Eraisel o el pl s (gols pae JalS
Gl Wgad plidyy Olpe 315 A sdalive il L & sed
ol pan analil Aoys £r Wsad > 5 3 edd oS glle b
YU ohes walil doys Yedgad 5 ) 56 dos YU
S8 an Vs S s b s e S de s
32 0 VW s e e s Al sdalie (g)lalae Dosls
Shlias 2alS cpl & ol anslS Ll Slds; Olsee Sl 4 5es
bl sy a YW L s Jdiang ol ey s
;,Lg;ﬂu,amomuuﬁdms;@tséu@w@uw
" ged gl Olpe oS 5l QLS S @L:J o
6503 31 VL e 5 VT ) e e enls g sla
SRS 53 Gl 6t iy 5 ol 03 I3
Jsb 3 bgel plidy, Ol Ll adls yliy, ials
DYJcad o35 s Jals VA o AL 51 o
Oljee s & YV Jle s 0L,Ks 5 Taghizadeh
Gy w53 old (K B e gl bl
Jsb 3 o sls 0L G ol s sl cile sl
A VB AT Gl s el gl Ol (06K 050
D] cles S 1y
Sy sl s s B slas st 5l S (S
OLs gl osgd Ul ax L &S Wil e A-vValue s s
sde 0303 Gy 303 Ky a8l Ll Al I
el Wl 3 5 pSU Gl & e o gl 22
Al edd iy e sl wiped S Ry ol pae b
0555 dsb 3 wdd gy i s sl 3 Lol (Vi)
Lol gy i sla €50 3 (Slslme Sl ot (6,106
Loyn VL ol ea atulll doys £ &gl catulls Aoy £
oo $U6 do 3 ¥ Lol es axulis o ys Vo Wigel 5 o) 55U
Jsb 5o Gl i bedd (gus s €500 53 (s A sdaline
35S S etalie goblae Sk (S 000
Gy b Ky e 0o TN Jl s 0L
a-value x5l & 558 o 0l a5 &m0 SIS
)\ma\@ﬁsmp@gméuwfﬁﬂ@wdw
o588 IV il i o 53 (505 Ol 3L 2l

(EC 5luss s sl ahosy Slomsme 5 050 3 043


https://fsct.modares.ac.ir/article-7-5317-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-02 ]

RUGVR VISRV ISV By P75 W (P g I LR

Dan 5 oS 0Ll Sl

essential oil. Food Hydrocolloids, 23(8),
2102-2109.

[9] Wu, Y., Weller, C. L., Hamouz, F.,
Cuppett, S. L., & Schnepf, M. (2002).
Development and application of
multicomponent edible coatings and films: A
review. Advances in food and nutrition
research, 44, 347-394.

[10] Lu, D. R., Xiao, C. M., & Xu, S. J.
(2009). Starch-based completely
biodegradable polymer materials. Express
polymer letters, 3(6), 366-375.

[11] AACC. 1999. Approved method of the
American Association of Cereal
Chemists. St. Paul: American Accociation of
Cereal Chemists, Ins.

[12] Ajlouni, S. O. (1991). Quality
Characteristics of Two Hybrids of the
Cultivated Mushrooms (Agaricus Bisporus)
and the Improvement of Their Shelf Life
Using Stipe Trimming and Gamma
Irradiation.

[13] Jiang,T.(2013). Effect of alginate coating
on physicochemical and sensory qualities of
button mushrooms (Agaricus bisporus)under
a high oxygen modified atmosphere.
Postharvest Biology and Technology, 76, 91-
97.

[14] Perez-Gago, M. B., Serra, M., & Del Rio,
M. A. (2006). Color change of fresh-cut
apples coated with whey protein concentrate-
based edible coatings. Postharvest Biology
and Technology, 39(1), 84-92.

[15] Zawistowski, J., Biliaderis, C. G., Eskin,
N. A., Robinson, D. S., & Eskin, N. A. M.
(1991). Oxidative enzymes in foods.
Oxidative enzymes in foods.

[16] Taghizadeh, M., Gowen, A., Ward, P., &
O'Donnell, C. P. (2010). Use of
hyperspectral imaging for evaluation of the
shelf-life of fresh white button mushrooms
(Agaricus bisporus) stored in different
packaging films. Innovative Food Science &
Emerging Technologies, 11(3), 423-431.

[17] Qi, H., Hu, W., Jiang, A., Tian, M., & Li,
Y. (2011). Extending shelf-life of fresh-cut
‘Fuji'apples with chitosan-coatings.
Innovative Food Science & Emerging
Technologies, 12(1), 62-66.

[18] John, M. J., & Thomas, S. (2008).
Biofibres and biocomposites. Carbohydrate
Polymers, 71(3), 343—-364.

YYe

L o i S s s a1 L
b & ga5 b 5 5 035 52 o 4t 3 5 0l S shs,
0S5 b b s B o ST e STl as
Sy iy ol &8 s g L Ll el ol (gl
o3 Bos 4 ol o 3 s e
Sl iy o CudS &g Lol 8 e
Ols Ol (o sy cpl 03 edd A5l o 59

Sosp @l ool 3 wily e b Riy cpl &S il

P Y T PPN e

gl =

[1] Wani, B. A., Bodha, R. H., & Wani, A. H.
(2010). Nutritional and medicinal importance
of mushrooms. Journal of Medicinal Plants
Research, 4(24), 2598-2604.

[2] Singh, M. P., & Singh, V. K. (2012).
Biodegradation of vegetable and agrowastes
by Pleurotus sapidus: a novel strategy to
produce mushroom with enhanced yield and
nutrition. Cell. Mol. Biol, 1, 1-7.

[3] Hershko, V., & Nussinovitch, A. (1998).
Relationships between hydrocolloid coating
and mushroom structure. Journal of
agricultural and food chemistry, 46(8), 2988-
2997.

[4] Gumiero, M. (2009). Innovative Active
Packaging for Food Products: Research and
Developments.

[5] Zolfi, M., Khodaiyan, F., Mousavi, M., &
Hashemi, M. (2014a). Development and
characterization of the kefiran-whey protein
isolate-TiO 2  nanocomposite  films.
International  Journal of  Biological
Macromolecules, 65, 340-345.

[6] Garcia, M. A., Martino, M. N., & Zaritzky,
N. E. (2000). Microstructural
Characterization of Plasticized
Starch- Based Films. Starch Starke, 52(4),
118-124.

[7] Kurek, M., Galus, S., & Debeaufort, F.
(2014). Surface, mechanical and barrier
properties of bio-based composite films
based on chitosan and whey protein. Food
Packaging and Shelf Life, 1(1), 56—67.

[8] Sanchez-Gonzalez, L., Vargas, M.,
Gonzalez-Martinez, C., Chiralt, A., &
Chafer, M. (2009). Characterization of edible
films based on
hydroxypropylmethylcellulose and tea tree


https://fsct.modares.ac.ir/article-7-5317-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-02 ]

JEST No. 76, Vol. 15, June 2018 ABSTRACT

Effect of biodegradable Nano composites based on poly ethylene-
star ch-Nano clay packaging on physicochemical properties of
button mushroom

Banayan Kermani, M. !, Mahdian, E. 2 Karazhyan, R. 3
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In this study, four groups of button mushroom idelE (Polyethylene), M (40% Starch), MN (40%
Starch with 2% Nano clay), and MNE2 (20% Starchh\f% Nano clay) were studied during 14 days.
By over time, brightness parametric in all packaohgles decreased, but sample with 20% starch and
2% Nano clay showed the least decreasing. In padedples with polyethylene, Red-green
parameter increased by over time, moreover thikgmeg has high potential to saving mentioned
parameter. The rate of yellow-blue parameter irsgday over time but it had lower increasing in
packed samples with polyethylene on day 14. Evialndhe amount of samples moisture loss showed
that samples packed with polyethylene have highitylio maintain moisture. Measurement the
stiffness of the samples with compression test gldothat the samples stiffness decrease with over
time, but in compression test the least reductias seen in polyethylene samples. According to the
results, it was found that packed samples with gtblylene were better than other samples due to
water preservation, color and texture. Finallysimentioned that to having exact diagnosis ofebett
packaging other factors such as weight reductioieraiial characteristics and another important
parameters should be considered.

Keywords: Button mushroom, Enzymatic browning, Nano-clayy&taPacking
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