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Background and Obijectives: Today, the technology of preparing
nanomaterials with different morphologies has emerged one after another.
Nanos have versatile applications in agriculture due to their outstanding
biocompatibility properties. Encapsulating compounds in nano-size
represents an advantageous technique for increasing their biological
activity. Therefore, it increases the antimicrobial effect, forms a natural
barrier on the outer surface of food to prevent water evaporation and
control the exchange of oxygen and carbon dioxide resulting from product
respiration, and does not pose a risk to humans and the environment.
Therefore, the present study was conducted with the aim of investigating
the effect of nanochitosan and nanohydroxyapatite, as well as their
combined effects, on increasing the shelf life of button mushrooms.

Materials and Methods: For this purpose, the effect of these coatings was
evaluated in a factorial experiment in a completely randomized design with
three replications on the quality of button mushrooms. The experimental
treatments included coating button mushrooms with different concentrations of
nanochitosan (0, 1%, and 2%) and nanohydroxyapatite (0, 40, and 80 mg)
for 28 days. The mushrooms were immersed in each of the coating
solutions for five minutes according to the desired treatment. The mushrooms
were removed from the solutions and placed on a mesh basket (at
laboratory temperature) for 15 to 30 minutes to allow the excess coating to
drip off. The mushrooms were then individually weighed and six in
triplicate were transferred into disposable plastic containers with perforated
lids. They were then transferred to a refrigerator at a temperature of four
degrees Celsius. The control sample was immersed in distilled water for 5
minutes. After coating, the traits of weight loss percentage, texture
firmness, cap opening, cap diameter changes, decay, shrinkage, pH, water
reabsorption, color index parameters and sensory evaluation of the
mushrooms were recorded and analyzed during 28 days of storage.
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Results: Based on the results, the lowest percentage of weight loss, cap
opening, cap diameter changes, decay, shrinkage, a, b and AE parameters
of color index and viscosity parameter in sensory evaluation were obtained
in nanochitosan coating containing 40 mg of nanohydroxyapatite, and the
highest percentage of L parameter of color index and parameters of taste,
color, odor, firmness and marketability of sensory evaluation during 28
days of storage compared to the control. In the control treatment (without
coating), the highest percentage of weight loss, cap opening, cap diameter
changes, decay, shrinkage, a, b and AE parameters of color index and
viscosity in sensory evaluation were obtained and the lowest percentage of
tissue firmness, water reabsorption, L parameter of color index, parameters
of taste, color, odor, firmness and marketability of sensory evaluation index
were obtained during 28 days of storage.

Conclusion: Finally, according to the findings of this study, it can be
stated that the combined coating of 1% nanochitosan containing 40 mg
nanohydroxyapatite can increase the post-harvest shelf life of button
mushrooms up to 28 days, which is marketable by day 14.

Cite this article: Ziaei Ghahnavieh, Zahra, Raji, Mohammadreza, Ehteshamnia, Abdollah, Sohrabi,
Seyed Sajad. 2026. Investigation of some quantitative and qualitative characteristics of
button mushroom (Agaricus bisporus) using natural compounds. Journal of Plant
Production Research, 33 (1), 185-212.

© The Author(s). DOI: 10.22069/jopp.2025.23098.3212

Publisher: Gorgan University of Agricultural Sciences and Natural Resources

A


https://doi.org/10.22069/jopp.2025.23098.3212

YRYY-Veor il UL _

% .— % LS JuJ o u 5 N o
YEYY-YVYA 1o LLS G Y SO S o
N %féﬂdaﬂrﬁgs

(Agaricus bisporus) gt4eSs g 10 A ¢ o5 BT H9 P 9 vy
b S 5 31 03liiat

F ol S den gl bl ) Lo phemma My s St 1525

zahrazahra7356@yah00.com :a.LLl, .0l | ‘sL.-TD,&- Oleas 3 o815 ((g555LES 0uSLisls  SLeL P edige (53 g miils )
raji.m@lu.ac.ir :asbLl, .ol . ‘;L}rfz Olros 3 o8l (g5, 5LES 0uSLiils  SLEL pos ol 05,5 SLdsls (J s ol 55 .Y
ehteshamnia.ab@Iu.ac.ir :asLL1, .0l QL_TW;- Ol 3 o8l (65,5 5LaS 0 uSLiils o SLEL P ki 05,5 Ll Y
S0Nrabi.s@Iu.ac.ir :asbll, .0l sbip = (Ol J oS ((355LaS 02y (ALS 55 5 g5 miige 05 5 Lslend

A Al Sl

S S e a3l g0 Lol pe U LS 5 a5k ejs 0l 1B 5 able Wl g g
s 65,5LaS s opshwas glas 8 Ghls SU SlS 5 el okal L K0 5 ke oS Wl
20l 5L o3Il 53 DUS 5 058 e il e i OBl ol
Aol Cel by ol LOT (SKidsm cdlo il gl cop S
5l s Sl S8 S Gl sl S e 53 b e s S ol
5 0Ll gl kst 5 el Jyame i 5l 8L G SASTes 5 OGS oS J xS

5 S Eb Gl Bla b ol fash sscpl Ol dsle e sl Gyl

VEY/VY/YA :C.éLg‘).h 'c_)b

\EARVERVAR :ﬁ'z‘g c_JU
VECE/Y/Y by b

SleSs 2,06 8Bl e I3l OT oS 5 LA Gimea 5 CSUT oS sda 50
Al el .
£ (S glaesly

“A.f"ﬂ‘k A.f:"“:')"

wev.hjdﬁﬁl.ﬂwms‘j)%ﬁfbjdbﬁfb Lgudi.&j._f J.'?\ u;*ik"‘)] Q—i‘)’ ZLAJ’JA})‘gé“,A _
(o8l Ol

ot S e b el SUE b LIB s LS o pen 0T LS 5 ol

) g Sy g
X c') C»-:;Lj L;MSJJJ:.A)JL 9 (M)) Y 9 M)b \ 4#) d‘)}IchLr il le.h@,.mp C,.JLJ J.»SJ)M)JU

A JF B e Dl G osab e s a g oB s Sa) YA Oy (p-i;k:ﬂ Ar
Szl ke sl 3 dmy i S 15 aids T e A3y sladsl=e 5l plas
3 Gl glos 53) it do (535 i35 ¥r B 10 Sdoy 5 ks bt Jgloma
035 GIAN Soso b Ll e XS & sk Ry esle SLII e b S

Shils Gas JL S dyanay Sl Gy b 050 ST aw 5o sde (i sl 5 el

VAY


mailto:raji.m@lu.ac.ir
mailto:ehteshamnia.ab@lu.ac.ir

Ls B Jame g s ler gl b dlasy 4 e U i gl e oo
Wl (Sns A3 by 3l da Ad by ade Of s 4dds 0 Doy dals 4508
(SAS 5o (S s « KNS a8 Dl x5 (SIS 0L LBL i (O3 LalS Ao s
Sl S, YA b Lzl e bl Ky exls slajubly ool Cdssl pH

.m;)l}M}qﬁa)yjé)lsﬂw\>>li

e Cbl S asaa il sl oy SO OBASHL Ry s mli el tlaasly
(S dee gy (SN 3 ks (SIS O L s RS Ao Dl op 50S 0 S e
) bl s K Larla ABT 5 (635 BT dired) @ sle il SaSs
b sla bl 5 S arls (b)) L™ bl Ol i 38 5 o s
dald 4 S lwe 3 Sas YA b s e b5 Sl Bl 5 e oS
O3 Sk 03y Al dens Ul e (G 05 RS Ll sl fols
Ky Ll AET 507 @7 b il SAS s o S gy (SIS ka3 ol i oSS
Sy parla LT il oo oSl ol mh Ole 0 305 5 e ool 03 P
3o YA b o e LSl el Gl L 5 e oSO b sle L

A ol (5l

A3 A4S 3500 Ol o Ol pr andlle cpl slaasl 4 a5 L Culg s 1 S A
SBLle Ll r oS ke b0 Sl Sosta gl sl Aoy S OGRS HL oS S
gl B VE 55, U aS Wisey 354 595 YA U ) (slaaSs E)G Sl 5l e

yls

S g oS sl g (B oy (VT D) sl s (ol g cdllane Loplicst L jaesme o ) dyp) g Slos sl
NAO-YAY (V) YY (olS wdsr lo jingss 4 pii . ormds LS )5 5l ool L (Agaricus bisporus) slasss g,
DOI: 10.22069/jopp.2025.23098.3212

OB s © S xmb o 5 (55,9laS pole olKitils 1,50

VAA


https://doi.org/10.22069/jopp.2025.23098.3212

OS2 g 49 (FLd 1305 [ e (RS 9 (05 GBS 59 (A oy

Gy s 013528 50 (V) L e st
D30 s 5 Bl (Spdics B
2 b sty gl el e S Olpes
Gbls S sbay O3S 60 (0) 358 0 4 S L
Ao Gl pdsE s ot (SO ol
23 Seks DS 5 elesl cpl o dle el 38
W DL b 3 eSS L
Lo S s SO (b el
A) Koz s S
TS| WIS SO PR W PV W . SRS W
5 Sy e oo ekl e )
ShsSS wlﬂ St Q) syl gaslis
shoed g L
28 5 n 55l [Cal0(Po4)6(0H)2]
Sl Sdaeesle &S ol (..\..JS ol K
Sl S sl (V) el Olsl Ol sl
s Sl ol b o sl b 5

o311 ghls CsLT S5 56 (V) aab axils

Sy misl

oy LS ol 5 oS Sl Cs e (S S 3
Jsame Sl L 1y s S ISl Ll 55 e oS o
3l edel Cewsas gglj S (4) &S Salea
Ol (Do Sl gy gadls bl b
il Ol gl 5 ale Olgmaal s Ol sl
2 e S SR e S sl ol
simer (10) 3l e sime slakisel L alis
Gl S a4 o bl S asda 50 VL oL
Mk el DI SR 5 Jsene jind
Son 4 sl s 0)) ol ead
(CEO-CSNPS) s 6 555 Luill (g5l 015528 66
52 G s T b gl 206 s Bkl

Loaslis 5o a8 d S a5 dasls p abts o

YA

Aoio

8 5l S Agaricus bisporus gt
A. bisporus .ol Ol ol s 55 SIH sl
Sl 31 Sl slie b e sl S, Ol g
bontisn dadsdh cnmsln dagplys il
0O) 5,8 o 13 dlaal sy5e ol la b
S Sisdse Lol s Al bisporus
(SSt BT gl wle (gded)l
sl R 5 Sosr S (Sl (oL sLas
s L s e M Jcpl bUY) el
dem 5 0uE Gl plp 3 O g pdioaad
SISl Vymme 5 ol G Al Sl (05 S
AF) 30 BUT gles s 55, 0-F 5,6 55 AU S

S Olsea b gla sy Sl eslinal o5 4l
SesSse or ele 5 wdr ca 4 gl
S il SV pams A Cllasl Dl ks
e Shis s b slagids () Lile S
Loy shed clblely (afsn s il
b IS e s gk e Sl LOT 51 S 5
Lim O ascees 3l RS s plul sl
Sk 3 oy S GRS ane LS
Y s (51345 ol Bl s e (gL
Slposl g sl amey (0) L3S Ll
Sl b Oasst 5SSl nSssta sl
V) cl ool s (6,08 5 SO il
o3Il s aess Ji OlsS 5 055 ) gams
ORIB Sl e SO S a0l K e sl
(0) el a0l S5 g s cdlad

S el Gl bl S oS
S oISl ol s S S alss el
Sk 53 Olsls AL L e es 5 Olie e



YE+0 ) a,lm.f} Y 2,9 cuhlg‘f ..\.3)93 dl.buubgf Q)w

s S5, Sl e n e s STV IS

A3 S ag ol NS
Usbus Jlod 485 Gl i p3 i slad slons 4
Ay Jslee Ll 1l O35S 50 oas
ol g Gl (plnly 253 ag OUsS
2y S S0 Ll O RS s iy
Stel oo S 5 e O e 44 015 28
Sly s A3 bl a3l Doy 055 @ 5 Aol
el S5 e 4 b Aoy 90 OSS 4
Dol S sag 0 S 55 S sl pl L3S
S OBASHE A by g 4 ln S
23 b g5 e 3y ¢J§ /0 1aml A s
Ky D3 e 3 S o b OF V00
Lol Aoy i O5AS Jsboue s o o s 5 A2
P Dk O350 5 S 5 S psbay 5 A
Aoys 53 D558 56 gas iy Jsloms g8 A ol
Jsbe PH il 55 (0) A plonil o 5 pen &0 50
A sy gl s w9 AL sl 0/0 4
olicel Sl Jlesl gl O35S b
Ol 25 sy Sudl s S o
(FE-SEM, Mara3 Tescan, Czech Republic)

B W

SSPsose Sloyart 5 U SNl ) Gl
sladsl=e 4 Gl 8 elidd Ol SS0
Lo dess SO 0asSsl (mSee a3 s
o a3 Ve do 3 A o o 0035 WL
Vo e 5 03,8 g Ss b Ao ,3 A0 S
oS oo b0 0353l b g anily 1 OF S
B EL R G F G SER WL
Jo ke OF 1Y 005 ol s 5 s S byl
Glp e s L5l O 4 pm i o kB g3 505 S
e Sk At sl Aoy S0l SHE chl

Golwe 3 59, Ve Sl e &S UJJMS slad sal
S TS 4 s s Sl L 3 ZiS
Do S ek e OY) 55 oLl Jj_"ag}.yl."a
oas s ohssSsb s (TEO)  aprsys
708 @Bl i3l (TEO-CSNPS) w53 55
(IS osb sl B SLaol o) ge Ak (glaaS
555 By besw JS 5,0 TEO-CSNPs Ls
S S shaSs slag B Ll oS Lis 10
Dlee (V) wWsls s I s S Ve 5,
opam a Al gladlr 5 Ses OAS LSk
el Bl 51 dske s el
(VE) s eals s
3 slaass 2B ooladl Coeal 4 g L
GB Ll il il Oglas s, SKal, &) oy 0
A ean S b Sl sy (Sl 5l
(leSs 2o 134K 0553 Jsb b LS 5
ol oS5 5 SOl S sl W aS L
ol oslatul (glaaSs G)G NEPVSISI - FUNGIVE S
ol YL bl Oals 3 e el
i glaly 5o b s 00 B4 (laaSs
salS 4 e plieslse 8Ll 5 cas

Sgs oo g3lail sen 5 Oluls

W ydg; 9 319
SbVEY el ee s (glaaS G)L; Jo!
Ol gmo S, 53 &l 26 s, o5,
15050 035) Slaasiie b Ol 528 3 ag Oliw )
45 5y 455K s bl O35 LS ¥V -4
5 (Ao s AO=VO 20 gDl a5 €P Ave=Yes
(SN 039) Slasiia L g,.;lj S 5o 5L

‘f*‘j—’L’ A o :Q‘)S oj‘.l..s‘ fd)ﬂ » ij Veog /A



OS2 g 49 (FLd 1305 [ e (RS 9 (05 GBS 59 (A oy

sabge et OF 155 i3s3 0 e 4 ald & e
STV ALY Gao glags, s besls g, Seslul s
23 S plansl YA

o ol 005 128l e 5 05y el A
e s dley 4 JWl Bl S s e il
Lol YA 5 YY) O Gis slags, oo
i g pSelul f‘; o) &3 b dless gl s
Gb e glass, o Oy el dsys (V0)
43S alos 5

OJJ JZAlS (M)J) = WO_W]_M/() X \ e (\)

a0 Sl oo o Wi s Wo G alsles 5o
B A KT NPL e PO IS S PUS TRt 1
Sl YA 3TV VY i slags,

Baws 5l eslisal b bag B Sl i Ol
A g ,Seslul (Lutron, FG5020) T s
58 s ek ¥oeslial 2p5e gy B
SIS 35 5m 53 35 Ges s &l e e )
Soge kG S a5 M s e e 0 206
sl Sl (05558 i ) 030l Soe S
OV 48 b Gas cpl w358 5 s
OAs 5L SN il Ol i 9 SN s L
Sl s il e Sl sl yatls o SIS
00 L Sl ol eslial S S 6 Sesll
A ole 4) SO 5 slaaas Oy «SadIS
S oy (GlaaSs g6 SIS 5 e 04 L
SaS w0 Of 5l ek I SN 5wl o dbols
b, Seslul gl (VYY) W e (5,83l ud S
eslinal U S ol ol A eslinal o S 51 SaS
OA) L (6, S o3l Sadis Jas ]S 5
03,5 7o Lk o 5l oy (WSS 5 Sk s

Sty SASs 5 Shes Joy 5l b gal

N3

B I
Loss 53 OisS AL Sor sk wf 23S
Copo i S et & ST S sl sl
Bl as iy Db g sl S
S ohnsb Il (LT S5 pdon 5 il
b e 3 03,8 035 p S e B0 il s 3L
WA = gl s ad Lol Jhie Of e Vo
Ll sk ol 55 C8 5 Sose
Blol 5 i O 2 ¥ el Cowsay Jskoe 3
olne g 3 ol s o a8 53 O3S
A bl St il Chle gl s iy

A el p 8 e £ Bl le 55 e S L
Sl g B as iy 5 S 5lueskel
el £20 SIS 6311 L el ilsy (gleaSs
22 e e 3 (VS 5 2 04d SL pae)
e 3 sl U AT 85 S
Sl s s oS ol Bl 5 52 5 cnd Jhade O
s ol e 3y glales 53 gosebse
055 4 4 LS eslal as tdg gl oS plag B
Syad A 5 Gy Osk Gpe K LA e
5 OsaSHb sl gladss L s sl
Las NS 5 g ol Saast
S Gk sosibss Sy 4 S sbg)l
Ay Sdshee Sl el a gl B s
Ldylos 5l Loz )6 A S8 aads T e
Ao Sy a3 T B0 Ddea 5 LS )
Sie b a8 13 Gl sl L3) Sk
bz B e LS S ekas i el Sl
03 3de R sl s el s sl & o
Ok Kty Sy Gy b 0 1SS
4 e RAD JEe bl s 203 Gl s
L3 8 i o smdes 4255 lexr gles bl



YE+0 ) a,lm.f} Y 2,9 cuhlg‘f ..\.3)93 dl.buubgf Q)w

AE = [(L-97)% + (a-(-2))?+b?]? ()

= sl iglaeSs i plb e b))
G)LE O gy O3y 5 odd enls 2d s sladi el (6l
s 3 ealinal b (l3a85 e 0L 5 Ll s
s o) Gy Ol il slebE 0 S
Vooslal b g )l 5 pab (S )
e abi 0 3 ls Olsea sy Asel 33 4
i bt TV Jld belde ) s el
Aoy Jle =0 5 o T s TV (Cias =Y
dodr ol e b ol 2w &S Do ol &
oy pots dgel 1 B e 5 assloel 4 by e
Sty ol Ghurten Jsldie Db > ol
sla el e Lol AS el ol Sol8us
5l ot s 5h 5 e o S
65 o gl planil iy Doty b el

YY) s eslanal 855 5 4l 5 Kol
JosSB o son Glel aesls SIGT 5 5,0 2 b
bl LSS a b sl LB -k JG s
> s Gl oy Sl o a s sl
SAS il 3l i el doys & Jlazs| e

.,\isjfogww\djui&lxjgﬁu"cﬂ@e-

Sy Sen S b5 O35S 5L (65558 50

A T (FESEM) Ol o5 ias, o)
58S Ko S olss St FESEM . sl=
O35S 93U Jaws gie o311 sl LIS \)(._E.u@jjs

Ay

i Ol Aoy S o b il eds
S Loy bl (SaSsar s Shen e
s g s S Iy CJ'J I

Lozl s Sosbae (sly bl 1ol L3k 5 PH
Sy i Sl 53 e L 0y 3z 0 b
Oals SLEb L 5 s wm,y el SWS 5SS
o3Lally Lot 3ol o 5 A3 ol o lae a5 L
05 53 .(08) A ekl s 2o PH oSans
Aie Ol e Yo Lol s o Sl 45as )
Cole 5o Sdeay 5 L au ) Sl e Vo0l o
[odms 20T 51 G 2235 L5 BU1 gles
s el b Ol Gl Ols e A3 S 558
Y)W Al

)

((eJ..ivoJ.}L..zt;'- 4.:)4.: Q)) A aJu.L.Mﬁz'- — s i

M}NQ)})/OM&.} - AJ_WQ)‘))X\"

uJ})L; Loy u] =

Sheslizal b (6,8 psa 1K Sl b))
Sl Ll S (gls Ko Sy
5 Solap mSe 53 Olug sl Sl (68 )
el ileyslb Y g s G UL eae
Sl Se 28

Ol e .25 5 el (CaNNON power shot 1000D)

o b eslad L
6 B b ek Sl sbadi s (AE) Ky i
Sty s adaly 5leslizad b s jepicker Sl 5 L
3 bl Ol ey o LT 5 b7 @ il
3oy o alie) 503 B (e polde) 5w
S by 5 (e alie) 3,56 (i olie)
S gladgas 3 L (V00) L B () sl

() s e 0L 0505



OS2 g a1gie8 S 1)25 [ e (S g 05 GBS (B ooy

57 = 27.03 nm .
— € #‘I = 6 nm
‘ f-.‘ -
/ Y \
b2~ 4802 nm /‘b4 —Ps 0P n

4 4 >
R _ PpD3= 1802 hm
> s H

e ——

D& = 18.0 "t[ ’ -~
é ]2 "% ? ="13.50 Am
- !

bfv =$15.02 n‘# .

SEM HV: 15.0 kV WD: 13.58 mm | |
View field: 2.31 pm Det: SE 500 nm
SEM MAG: 90.0 kx | Date(m/d/y): 05/01/23 Performance in nanospace

o ag 013 58 5 5| FESEM Gl 85 Koo Y IS
Fig. 1. FESEM micrograph of prepared nanochitosan.

SY0r e ST S sden 56 dan sz 03100 ol Y sl eS,s 5l sl Sast
el el Ve Sidsos U Lula as gl Ole

sl oals Ol Y IS s el S aasil

.. %l M ad’d -‘ "'. —
wdd 5yl B ST S 550 56 I TEM G185 K - S
Fig. 2. TEM micrograph of purchased nanohydroxyapatite.

WS Sl daar opl ml el s s 5 ObsSHl J byl aes N Jsds

Cliv ¢ Selul bl aBan 3l 5 8 Sl (b i (Slio bl S st

Sk 52 GlaSs 2B (B AL pes 0l SD WSANS s (S OEL (S
Al pme L o 2ol il s pH (Suss s (Shus

Ay



YE+0 ) a)lm.f} Y 2,93 cuhlg‘f ..\.3)93 dl.buubgf Q)w

.‘5‘4»5) G)u C...’.':‘.)ﬁ)"m 6)@.\3\4: 2 C..:JlJ ws‘gj.\?b‘,iu K] Qb‘,:.:s"ﬂ.a ;‘ g’«.ﬂ.;)“g 4 P -\ J_g.\?
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Fig. 3. Evaluation of nanochitosan and nanohydroxyapatite coating on the tissue stiffness content of button
mushroom samples.
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Fig. 4. Evaluation of coating with nanochitosan and nanohydroxyapatite on the weight loss content of button
mushroom samples.
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Fig. 5. Evaluation of nanochitosan and nanohydroxyapatite coating on the cap opening content of button
mushroom samples.
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Fig. 6. Evaluation of coating with nanochitosan and nanohydroxyapatite on the content of changes in cap
diameter of button mushroom samples.
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Fig. 7. Evaluation of nanochitosan and nanohydroxyapatite coating on decay content of button
mushroom samples.
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mushroom samples.
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Fig. 9. Evaluation of coating with nanochitosan and nanchydroxyapatite on the pH content of button
mushroom samples.
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Fig. 10. Evaluation of nanochitosan and nanohydroxyapatite coating on water reabsorption content of button
mushroom samples.
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Table 2. Analysis of variance of the effect of nanochitosan and nanohydroxyapatite on color index parameters
on post-harvest shelf life of button mushrooms.
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Fig. 11. Evaluation of coating with nanochitosan and nanohydroxyapatite on the L" content of button
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Fig. 13. Evaluation of nanochitosan and nanohydroxyapatite coating on the b* content of button
mushroom samples.
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Table 3. Analysis of variance of the effect of nanochitosan and nanohydroxyapatite on sensory evaluation
traits on post-harvest shelf life of button mushrooms.
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Fig. 15. Evaluation of coating with nanochitosan and nanohydroxyapatite on the taste of button
mushroom samples.
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Fig. 16. Evaluation of coating with nanochitosan and nanohydroxyapatite on the color of button
mushroom samples.
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Fig. 17. Evaluation of coating with nanochitosan and nanohydroxyapatite on the odor of button
mushroom samples.
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Fig. 18. Evaluation of coating with nanochitosan and nanohydroxyapatite on the stiffness of button
mushroom sample.
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Fig. 19. Evaluation of coating with nanochitosan and nanohydroxyapatite on the marketability of button
mushroom samples.

YeA



OS2 g 49 (FLd 1305 [ e (RS 9 (05 GBS 59 (A oy

BOmg M40 mg 80 mg
6 a a a a
> 7 b b b
z4 c -
=N 'g 3 d
Y 3 I
> 2 eee e ee eee
1 — — —
| AR RER AN
nch%0 | nch%1 | nch%2 nch%0 | nch%1 | nch%2
Day 0 Day 28
(Treatment) L

.6‘4&55 @JG ‘SLAASJ&.\' u_-".-}s b‘}:ﬁ 2 Qu._SLJ wS}J.\:A"sU E) b‘jﬁs:ﬂi L.i dh.:‘_,i..ix Qﬁlij-)‘ —Ye JS..Z
Fig. 20. Evaluation of nanochitosan and nanohydroxyapatite coating on the viscosity of button
mushroom samples.
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