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Figure 3-1: Effect of different levels of salep gum
edible coating and storage time on button mushroom
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X1 = A: Coneentration

X2 =B: Storage Time
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Figure 3-3: Effect of different levels of salep gum
edible coating and storage time on button mushroom
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X1 = A: Concentration

X2 =B: Storage Time
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Figure 3-2: Effect of different levels of salep gum
edible coating and storage time on button mushroom
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Weight loss

X1 = A: Concentration
X2 = B: Storage Time

16.75

Weight Loss (%)

B: Storage Time (Day) A: Concentration (%)

Figure 3-4: Effect of different levels of salep gum
edible coating and storage time on button mushroom
weight loss
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Ascorbicadd

X1 = A Concentration

X2 =B: Storage Time

Ascorbic Acid (mg /100g)

Figure 3-5: Effect of different levels of salep gum
edible coating and storage time on button mushroom
ascorbic acid

OldnS | 5T Ol g S -V-Y
5 it Glag,B s OS] S Ol 2U5l =l
S s 10 Gl el b (Aald) iy Os
SIS Oley el o il L6l sl (-1
— AT Ui an S Oley 5 clle iSes
el o SRl B L (P70 0) 55 Sl pre ) OIS
B Ll e Ll b s Sl OlaenST 2T e b
Gl s gme Ml pl &S ol EalS 0Tl
5 cdailes Js 4 iy chle il Lo (p<i/h0)
Sl I3 DS 5 ol 058V ol 5 S5 DS 5
S el 5 oty e 0li s Lol Slast
Sadle mlpl Ws a8 e iy Sl Slas)
LS5 5l Chble jRi e clle L gl
Ol 5l Bl s o @l b Jy ol Jgb
LP<+/+0) Conl s gme M| opl &S Wb o 2alS
S DS 5 opl sd e g O en Oley SIS
Cllas a8 e 13 St 3 5T 30
Sydr 58 Spb OLS 5 el s 4 Glast
Sl b G oS Slas) g1 el ol s
WIS Ol b ol baigad 5 s (gl
Rl aS Al e SRS Lag B s s R RCWPY

96

b by S Sl del 1Al i (eSS o5
b U o mie s OA4 MY/L00Q) sl 4 yes
5 3L e (YAYIME/1009) o5 V0 clale 4 by 1
LSSl dal il &8 bl 51 el ool 0T s
by ) eslizal gl Koy Loyl 05mS) gl
O kS a8 o 5 5S35 A i S e
(St 45 22,5 oo Dok 00y Ayl 3 Ok el 4 e
gob sl s 05 S sSal Al Sl g < Bl O
0S| s Mo 4l 450l & b 5o il s
S S s Sl ol ol iy Sy 585l Al g 55
DI VRV B IRCWH I Ut SECIOW IRP RS RV (i |
Slse das a8 b (68 sl O3St b slasi S
eSS e b b Ly 6 S sSul 4l
ol Lz B S35 Sl e 2l S ash 3,108 e L
O (slosgd US55 gy Ao 4 Sy Sl Al [£0]
—o Al Slad 2l o e CILPH el L sl i
— 0 GASL Camex Sl 5 olast o el gl sla
53 o2 st el SY SS g syl [E) 050
L;Lawkfjlbs.,a Sl Eals b oo Sy il
SaS Lappely g Jadm 4y Cosb ) C3I e 5 ke
b S8 L (V8 )0 e 5 (gl V]S
sl G med edd Bl 8 5l S
(S Gl s sl bl 5 IS S L e
ORI 3 e Jolo L OGSt 4 g pdidsl el

D] xils ole Ko Sl 8wk



\i"")ﬁ}@wﬁ Al ISYL Ao ajw

C)|)’o'| &LLG@WJC_QLGM

oI e 5 Ll oo RIS 58 sl e A
DS 5l GRS Jss Gl SIS
23 ol s S aS L Gl U slacd gl (J s
e P OLS F l Ls e GRe Ol
odge Lo i 5 oo Conlom 5 K5 sla S5
U i QLS s s e Jes OS5 a0
Cool Jdoay 5 Ao Ol oMe 0055 5l (6 ar s
COUR P V- V5 VR PV D W PSS B OO {1
Sl bl pals Olgs a0 Ly e S gl
OS] g 53 3laenSt b L ﬁ}ﬁ LS s Olas]
5 el Ll 2als 5 s LS 5 edd op el Esls
By [1]sd 0 SO Glosgd SbS 5w @l L
L oled a8 Jds w0 LS o by a8l Ry e
S ol 5ol clastloe §5081 358 5 Cailes O3S
ORIB L S s s e s Wl e O 2l
Jd Glsome Rl 1A oy Rl iy chle
ol Bl 5 agbs Rl w s sl e e Oles SlBI LS
OLE adeedly 5 OLE 0305 Ly 3l s it e3le
O35 15 53 5 lyme 200 Gladises Cysb, Jals
Sl el cal 5 A8 ey Rl Al il 26
Iy 5als oslss OF 5l da 5 o2t 55, B g LS 5
ST 8 5l gt Sl 4 Ol e A8 e
LS Sl adome S lad g5 0 L &S ady o
SRS 2l Sy 03 J5d Glyee 5 Ll 0w L
hol B &S S Ul e Bb ) (0] S e iy
Col w0 Ll e 3 LS 5 ol 2alS s Sasms
Ao OS5 S5 5 olen Gl sl S b s,
3 AS 0SS o g kS Lk 4 oS 2l el 5 S
b1 om0l 51 30 K 25 sla STy s )
Oen 5 L3l bsdel sy s [T JAalS e
B3 Dlsss Shy by b6 ey p 44 (1T40)

25 T L s sy (slanSs B (Bl als

97

iy glaaSs 256 53 Vo] e ST el JGsly sl
T T - Wi KO Ry JYCN [P P EC
St S sSal Al iy B s 4 S
UL 5 iie Eb b Jols b il dald & s
ol A g uijs Sy Lsls QLA 4S5 (YY)
ol b O3S (sl S el iU ity L
Lim o dls e a8 5 e Bl 2y Gl
L sas 4 St il sl 5 il Sy sSul iy
DB 53 Ceemes [EV]Cab Ctlas (L dals
wf;\.:ﬁ dnlis Cl:q o OVAA) Ol 5 als J,<:.>
30 eI 5T e Oln  Sh g slaidis U
ST 5T Il Ol &8 il esls OLES 036 Clis

Sl ebﬁjl.lﬁ.bhu MJNMWL,\.&)LA:: LQLAUL&

LEY]

Design Expert® Software
Antioxidant activity

X1 = A: Concentration
X2 =B: Storage Time
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Figure 3-6: Effect of different levels of salep gum
edible coating and storage time on button mushroom
antioxidants
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L

X1 = A: Concentration

X2 =B: Storage Time

A: Concenfration (%)

Figure 3-8: Effect of different levels of salep
gum edible coating and storage time on button

mushroom L*
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Figure 3-7: Effect of different levels of salep
gum edible coating and storage time on button
mushroom Total phenol
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b

X1 =A: Concentration

X2 =B: Storage Time

025
A: Concentration (%)

Figure 3-10: Effect of different levels of salep gum
edible coating and storage time on button mushroom
b*

Bi S slo s yasls \Y-¥

F8 A Sl s Ky Dk e o s ¢y
35 eslizal (O3 losgd Laxla) Bl bl 5l ol e
5 S OME losgd Ol AL xS (atld cpl a a
= 3 4 458 Oles .[VV]@\}.@{G)G&)Q@)J
S 53 Bi bl 5l Jols gloosls s o odali
@l s Ol LI L LR a) S Sl e
oled 55 ol e Ml 315 DL (ol o 5 4 e
350 0% e e GRS/ 0) 5505 s g s b les
At (P>000) plaill o Sats Ol ke
Aals & ged 3 eas 5l Say 3 O slesed S, 55 b
Ao 355 53 Ay Olan 3 a6 S o
4 op Sab en Ol ol 555 03 rees AL e
e el (SKae 5 asl Jals do s V0 Gl sl
oo a3l sy 5 Al g Shesl sl s O
S A3l g 053 V/0 S b e (5 ke oy a8
Sl S, L dag b slesed SO slacds o Soge Sl
Oseol oy 5 OspoillenSt Jgaen 8 oMo 5 05

s ok oo [Et]eal bl e des L8 gls nes

99

Design-Expert® Software

X1 = A: Concentration
X2 =B: Storage Time

1175

025

Figure 3-9: Effect of different levels of salep gum
edible coating and storage time on button mushroom
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X1 =A: Concentration
X2 =B: Storage Time
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Figure 3-11: Effect of different levels of salep gum
edible coating and storage time on button mushroom
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Figure 3-12: Effect of different levels of salep gum
edible coating and storage time on button mushroom
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Figure 3-13: Effect of different levels of salep gum
edible coating and storage time on probiotic survival
on button mushroom
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Figure 3-14: Effect of different levels of salep gum edible coating and storage time on sensory
properties of button mushroom
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In this research, the shelf life, physicochemical, and sensory properties of button
mushrooms were investigated using salep gum edible coating containing Lactobacillus
fermentum bacteria. For this purpose, the effect of salep gum at the levels of 0.25, 0.75,
and 1.5 and the constant addition of Lactobacillus fermentum probiotic with the amount
of 1.5 x 108 CFU/gr (0.5 McFarland half) for 15 days at a temperature of 4 Celsius was
evaluated. The results showed that by increasing the coverage of salep gum, pH,
acidity, soluble solids, total phenol, antioxidant, and parameters a* and b¥*,
histologically, they maintained at a high level compared to the untreated fruit, and the
total number of probiotic bacteria in The coating preserved better the probiotic bacteria
suspension compared to the immersion treatment. But weight loss, L* parameter, and
browning index decreased with the increase of salep gum. With increasing shelf life of
dissolved solids, acidity, weight loss, a*, b*, and browning index increased, but pH,
ascorbic acid, total phenol, antioxidant and L*, histology, total number of probiotics
decreased The sensory evaluation of different treatments showed that the coating
containing probiotics did not hurt the sensory properties of edible mushrooms; Rather,
it improved the sensory and nutritional quality of the fruit over time and compared to the
control sample. Therefore, the edible coating of salep gum containing Lactobacillus
fermentum bacteria can be used as a suitable coating material to preserve the
organoleptic, chemical, microbial properties and shelf life of button mushrooms.
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