[ Downloaded from fsct.modares.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/fsct.18.114.181 ]

VEer 3l e VA 653 DV E esled Ol ol mlio 5 psle aloes

i
PANE

ol 21 G148 @b g pols dlowe

www.fsct.modares.ac.ir :a>ws o lu

295 ole dls

Sl (g Tyl pd 53 05428 b odd (ol g ol o) 030 dy S8k gledas

ol C)LM

Tal5 obam odems Ol T a3 S e T dls ol e BLiL 5L S

dlﬂl cJ.é..:.A ‘.z\.é..:ﬁ L;wj}}.é AKAL')]A ‘6‘)‘)jus eJ.i.LB\; ‘LS')‘J&’ cL.p;¢}L9 e);—\

dlj.)l ‘J.g..L.A ‘LS"U& cuj(jlﬁ J’Lﬁﬁ}l A 90 cu_:\J&é\jA 6)}\]9 ojjf—Y

o AS>

dlae Sl

ayls Cillas oldb esle CukS Jad hU A L Lol Ll s cou a5 cul by ol g, 0L
5 P (SIS Sl ol el ol S aoe 5 515 it Jele 4 (S5 )
3ol 3 BB Obs it pU15 2,108 o S dgmames 5L 5 0l (Ko shui g5
5979 05U Ay 3590 55 skl gl 2SI LG Sy e bl il a5 s BB obs
b plde ol BNl L) (st sslie & Bl sadds sbul Gua b ol ey il
SLohle 53 DRSSl Shba boedd sy bl o3) o5l 4 laaised 51 sl
plovil Jlb ot 5 b o Jpame slsp Jold el s S 5 (oy3 1/0 5 ) i) &glice
S opiie Kz mibe 5 58 el ol Kaile axs 0 gles s (6,8 uL Ol aalllas s £
036 Wy (SR ol 3 B F plowl Kt sadbe Gob Sl e 5 AR L b S
G LL 0L YL ghyls (b o gy iy Sl 5 o O1)4S Ao )3V /0 b el a3 by
Sk DL b O p g Oy Akl odal oy ilitee gladis (cpizmad 3 Gy AN) ok i e

S fo e 095 4 50 ey ke g B3R e Jl s | B KL O

Pllis sla gyl

44 /\ /YN :C,j\i).\ é)b’

QNN 5 dy )b

1SS wlls
s 2]
cC.A-?LJ fa‘}b‘ Lo}

10.52547/fsct.18.05.16

L J st :

sedaghat@um.ac.ir

AN


http://dx.doi.org/10.52547/fsct.18.114.181
https://fsct.modares.ac.ir/article-7-49041-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/fsct.18.114.181 ]

dl)&ﬁj‘)w QL:SL&‘)‘)L:]B

Oley il [1] el (B hle 0ley ode a5l 5 olis
Sl gals 3l Sl S ey cpl 3l eslid Lo 8wk
UJJS J\:..“Sl kL J:ilj_eljg}.wSl ULAG JJ: 4 0 g0 J..J..;
5 S Oy Syl s Ll el il ey
M)j‘;‘}lwujx? c&)JAS)‘joM Ls:ﬁl.: 61.»%9:.»1
(oS Al S s ")JIL;‘ Jos w Cilos 55 o9 S
Sy oLl Go3b Glae e 3L D)3 leytd s
LSl e @35 il B L,8 e S8 Sl 5 ot
AJJ>J L.SLA("")’I L57-J') C_».:‘Lx.‘? e LN cejyk&g S wA‘U
BE b 0 a0 C_,JL: OL (’j} Jul.ah;c &ALS CA.BL:LSIAM“:JWS

JAV] 540 =
bl oy b ol jarls a8 gls Sy & p Sk
Gl b plie SV pame oS Yens Al
pame g5 @ CodS S (pl Sy &S Al SRS
Ol Lile SSES la s, 5l [V] syl S olie

Z . A - Z ..

g&&;«u} L.SLA;J:JJ‘) (s JLJ))\ 3 wl.) c).m.: 6)LS.J\JLA
95 Sosasl 5 (S ool (bt gl s,
oslizal olie OV s (8L Ol Sde sl g
e (ladde 5 s 4 o3k O s [Y] s e
Bl oslarul l.; o o.;l.;))l .[\'}Q)O] Y 4:7'-\:].; )L:;'- E)
hi S e b il 2l sl S Slo s
Jpme Sady laesls G5l b 51 CUa.E_}\
S S e oLyl S ele AS e (5 eead
st Bl Ol OLL 4 olde Jsame S cpl s
Oy a [N] sl Jsd W68 (o S K S 5 S
RO W W PR P S i S 8 i P P S Y P L%
e ) VO slael b VY] GLll s & syl Cgs
6‘ aleg; 4 ggcjjg\.h mL:E.A BE) (dijw B (,S d:"‘:"'b Cow 93
3 (Lles S s Oliies 45 (5,05 i, L VY]
d‘-’-l )l okl u::&? &)@Jub QLA) Cud gdoms :}Ju 42.9;

BL oS g_sﬁﬁ )L:é) oS J.&/M 4..:».:&.% ‘tﬁ"’)b

1. Accelerated Shelf life Testing

\AY

dsdas —\
o Gk
5 oS« pslie alS dnacardiaceae o\ g\
Gl i8S wlieysls S 508 Gble 03 &S 03y Si
b s Y] e s Kl 5 wlmde slss o
LsJ 4 DDP-10 ; UNECE DDP-09 slsslitd
350 S by glasjlibnl b Gl & 3 S 6 pslo

(Pistacia Vera L) Al

@y ol b Jed 4 Jpame pl SO Gl e
oske 4 0T 3L sl Sis 5 S35, s 5l olg
SLbl 5 S e s kS 3l sl b L
2,5 eslaal

S a s ekt IS (Six S 4 Ul a
ks ool Sope 4 s pl we 5 e e
Bl Oloy ddl o Sons 5 owe sla)ll 4 s
gl sl eSS gy 5 cashs 4 (S S a
53 3V sk, bl s s Jsame ) ST &S S50
Y PP S P BI ICNPU IR VIR P 1 L rAT Y
el Al o5 pl e St Dals 4 B e S ol
Ir] <ol dalss ml sl OF 3 a0 5wl s ol
oz 3l ol J 8 Glaggduanay Sl elial 5 s il
Cge o SIS Sl glanl ann s G By op e
Gl ol e LIS e oS el sl 5 Jsol
as Bl ke oYy

Lol kil il o a8 ol Sl s (5,800 Oley o
ke 4l Sallas glde sl codS Jsd LB SRalS
Ll s 53 Jpams CoiS O b oS cd Sloy Sde Koo
Sbooslhe a5 S Sl e 5 IS il
- CO PR N VI N LES UG Y CSR PRe] R P
BES SVLENTH g ¢ Gl ol el olie esle conle 351
SOl slge i 5 a5 lee s Ll
L8] s B0l Oy Sl 3 e Jelse op Sodes
Oy e Jaulpl Cgr b by el 3 S
Sl el 328 5 Cmiles o S Laogs (5,8 0L
Uge a gk Sl ) sl oyt e
S sy gl piml Sl S sl
Sl DS 0,8 o DA oolital 2550 Slsl3 4 o5 0l
G5 S g 0k Pl aeal b sz Sl eslizad [0]

osle 3 a2 B Ol uns J 38 S S0s LS 5 S


http://dx.doi.org/10.52547/fsct.18.114.181
https://fsct.modares.ac.ir/article-7-49041-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/fsct.18.114.181 ]

Voo :l:)d‘\/\ e)j:‘\\i e)l.mi'

Olnl 2le mbeo 5 ple o

B SIS 5 Ko BT SO el 3
S SIS LS Ghe Osds glroses (miaman

W58 Gl p SHF S a6 Y=Y

N A ey 5 3 Jsse 055 b OlsS (Sl el
Cladswe ag iy, LA gl LS oS
L3S el (00) OLSes 5 All Gy, o s by
3V glachle 5 Ol aS glad s wads b [VA]
e Vet 2 OSSO LY Pl b 5y A s V/0
g IS Szl Al 2 o +/0 (g5l aie O 2
5 Sl o Ldls el YE e 4 lad e LS
35 dbp V ape 5l eslinad b bad ks pH G 03500
Slpe e Arims A o o) e 5 s S (a5 01
Al by bl GUlS sse Cer sl sl
Moms sl PH 5.6) gunl Jdoee & (inan
W8S 15 el 550 dald Olge 4 0138 O

a)'U ] 6\.&0‘9:.0 )L«,.S -Y-Y

Aoy /0 5 V) sk esls sy 0,8 53w Lao e iz
Ve 4 o e LS B N5 O (G
3) o) O aS slite e lle b gl 5o 4ids
ol (giluldr Lol Jaoe s 3 5 5ab s (Ao s V/0
walsl 53 s SES T Sopsbre 5 bbegse e
035 A o Ghdg Ol 5 edd s g (g3l sladins
it o (AAC) (il Lyl 2) K3 S s
ol e i s (A-AMP) "Jls e 5 (P-MAP)
5 No: ZvA 5 COLZ<0.1 Oy: 7YY) ame glsa S 5
S ke o sladipes (N 28 5 02 Z00) i dles e
I oS Sl i Sl albsanS 53 S Y0 035w
e S VY0 icwlbis) edd gduazes (LLDPE) L
PO,y mlpmm”h' atmfl‘cfju A sl
5 (PCOy: 9024 ml pm m™> h™' atm™' 3314
oKy 5 MAP e, plmil sl BAS Gl g
Sopesn e sleS 5,2 MAP Henkelman
Sy a sl G sl DS 5 a8 eslid QW
e S dlesl by 5 Jd glacs W5 Cer
sk 5 dl s (el Lild s glad e

1. Ambient Atmospheric Condition
2. Passive MAP
3. Active MAP
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Fig 1 Effect of chitosan coating and packaging type on the firmness of Badami's fresh pistachio samples during
storage (a: Ambient atmospheric condition; b: Active-MAP (A-MAP); c: Passive MAP (P-MAP)) (p<0.05)
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Fig 2 Effect of chitosan coating and packaging type on sensorial properties (a: firmness; and b: overall
acceptance) of Badami's fresh pistachio samples during storage; AAC: Ambient atmospheric condition; A-
MAP: Active-MAP; P-MAP: Passive MAP; C0, C1, and C1.5: 0%, 1%, and 1.5% chitosan, respectively.
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Table 1 The reduction rate of instrumental and sensorial firmness, k (day') of Badami's fresh
pistachios coated with chitosan under different packaging type during storage (AAC: Ambient
atmospheric condition; A-MAP: Active-MAP; P-MAP: Passive MAP)

Packaging Chitosar} Firmness (kgy) Firmness (sensory evaluation)
concentration 2 . 2 2 . 2

type %) Kk R> Adj-R’> RMSE K R*  Adj-R> RMSE
0 0.0044 0.96 0.94 0.064 0.0071 0.94 0.91 0.174

AAC 1 0.0040 0.97 0.95 0.052 0.0053 0.99 0.99 0.022
1.5 0.0035 0.98 0.97 0.035 0.0038 0.93 0.90 0.100

0 0.0024 0.93 0.90 0.071 0.0043 0.98 0.96 0.064

P-MAP 1 0.0019 0.93 0.90 0.173 0.0031 0.91 0.89 0.170
1.5 0.0013 0.97 0.92 0.105 0.0024 0.90 0.80 0.116

0 0.0120 0.97 0.96 0.041 0.0148 0.99 0.98 0.118

A-MAP 1 0.0011 0.90 0.89 0.140 0.0029 0.92 0.90 0.119
1.5 0.0009 0.93 0.90 0.182 0.0023 0.95 0.90 0.135
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Table 2 First- and second-order reaction kinetic parameters and correlation coefficient for sensory
attributes in Badami's fresh pistachio samples stored at different conditions (AAC: Ambient
atmospheric condition; A-MAP: Active-MAP; P-MAP: Passive MAP)

Packaging Chitosan Overall acceptance Firmness

type conc. (%) Model R’ Model R’
y=-0.0433x + 4.85 0.96 y =-0.0290x + 4.64 0.92
AAC 1 y =-0.0293x + 4.76 0.93 y =-0.0220x + 4.67 0.99
1.5 y=-0.0253x + 4.82 0.96 y=-0.0193x + 4.70 0.94
< y =-0.0260x + 4.86 0.92 y =-0.0206x + 4.82 0.98
S P-MAP 1 y=-0.0233x + 4.85 0.97 y=-0.0173x + 4.77 0.92
J 1.5 y=-0.0220x + 4.87 0.99 y=-0.0178x + 4.74 0.91
y=-0.0560x + 4.91 0.98 y=-0.0527x + 4.76 0.98
A-MAP 1 y=-0.0193x + 4.86 0.98 y=-0.0151x + 4.73 0.93
1.5 =-0.0167x + 4.87 0.99 =-0.0165x + 4.92 0.96

y y

y=0.0006x" - 0.0683x +4.97 0.99  y=0.0006x"-0.0565x +4.77  0.99
AAC 1 y=0.0004x" - 0.0493x +4.86 0.97  y=0.0001x"-0.027x +4.69  0.99
m 1.5 y=0.0002x" - 0.0353x +4.87 0.98  y=-0.0003x*-0.0038x +4.64  0.99
5 y=0.0006x"- 0.051x +4.98 099 y=-1E-17x*-0.0187x+4.82  0.98
z P-MAP 1 y=0.0001x" - 0.0283x +4.87 0.98  y=-0.0003x*-0.0007x +4.70  0.99
X 1.5 y=0.0001x"-0.027x +4.89  0.99  y=-0.0002x"-0.0007x +4.69  0.98
S 0 y=0.0004x*- 0.076x + 5.01  0.99  y=0.0003x"-0.0677x +4.83  0.99
A-MAP 1 y=0.0001x" - 0.0243x +4.88  0.99  y=-0.0002x*-0.0011x+4.69  0.99
1.5 y=0.0001x"- 0.0203x +4.89  0.99  y=-0.0001x"-0.0044x +4.89  0.99
y=4.8875¢"01 0.98 y = 4.6446¢ "% 0.94
AAC 1 y=4.7703¢"%7 0.95 y=4.6819¢ 0% 0.99
1.5 y = 4.8324¢"00 0.97 y=4.7167¢"%% 0.93
n y=4.8631¢"0%* 0.94 y = 4.8293¢ 0% 0.98
e P-MAP 1 y = 48628 0.98 y=4.782¢" 0% 0.91
& 1.5 y=4.8813¢"0%* 0.99 y=4.7451¢"0% 0.90
y=15.0078¢"01%* 0.99 y = 4.8508¢"0"> 0.99
A-MAP 1 y=4.8681¢"%" 0.99 y=4.7341¢"% 0.92
1.5 y = 4.8746¢ 0% 0.99 y=4.9313e"0% 0.96

by glamSly s 4 dgame S3L 5 0lis S (G5l

Fig 4 Estimated shelf life of Badami's fresh pistachio samples for sensory attributes at different storage

Estimated Shelf life (day)

100
S0
80
70
60
50
40
30
20

10

Sl Olej g S aS A o OLES u‘:‘"“”idg‘j'fb

el S 3 edd huaes Sl Oaly W 4 b g

S eslaal glas 5 3a, YO 5 YW LSS 4 &S 5 Jlké

Ao S ales JS 500 5 Sl e oLl slresls

&l Firmness

[ Overall acceptance

conditions (AAC: Ambient atmospheric condition; A-MAP: Active-MAP; P-MAP: Passive MAP; CO, C1, and

C1.5: 0%, 1%, and 1.5% chitosan, respectively).
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Shelf life is the amount of time that corresponds to an acceptable reduction in food
quality under certain conditions. This feature depends on various intrinsic and
environmental factors such as the nature of the food, storage processes, coating and
the type of packaging, and it affects the stability of the product. The ability to
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estimate shelf life is of considerable commercial value, but there is no reliable
method for this purpose for fresh pistachios. The aim of this study was to create
mathematical models to predict the shelf life of food, using Badami's fresh pistachio
samples coated with chitosan edible coating in different concentrations (0, 1, and
1.5%) under three atmospheres including ambient atmospheric condition, passive
MAP, and active MAP. The shelf life study was performed at 5°C and a multivariate
prediction of instrumental and sensorial firmness was performed through kinetic

10.52547/fsct.18.05.16

*Corresponding Author E-Mail:
Sedaghat@um.ac.ir

models. In this study, fresh pistachios coated with 1.5% chitosan under active MAP
had the highest estimated shelf life (86 days). Also, obtained models were able to
estimate the softening time to the end-point of shelf life in different conditions of
coating and packaging of fresh pistachios.
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