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1. Plate Count Agar
2. Dichloran Rosa Bengal Chloramphenicol Agar

AR

dsb o ol (Cecil CE-3041 J.) g g Sl
Slp e 5 3Bl EAS 5 0Ve 0 AW clag e
oslital 3 glad s b 5l el 255,18 5 IS Ly JS Ol s oS

YY) s

J5S ¢ gemms (mg/g) =
20.2(0D645)+ 8.02(0D663) x V / 10x1000

Lo sy 8=

[7.6 (OD480)) - 1.49 (OD510)) ] x V / 10x1000

OD = b il oS> 313 30 I 5b
V=i olg o
T 53 297 g 5 DS 5 (g S5l - v
29 odst Gome Sleslial L bawsal b OS5 (gl
/0 Il s S e Singleton et al, 1965 xs, ol
5 edgle 1053 85 Jgile 2 Lo ¥ 5o 1y alS 3L 51 S
i3 10 Doty ki gad g 5 alys (Kan Jlons &y oy
Too s ool 513 agds 5o pp) e 50 b S il o
S S Ao Ve B s S N0 b sl ) 25 s
O & doys Vel Sl s Sea VY oe 4i3s 0 51wy
Sy St s cele S/ e 4 g Jgdoe 5 as Ll
Lol VI s dsb b e 5 35 LI5S0
LVE]0s S35 e gy S
JEPIPTSPUPSPRE KWK | U | PERPIR S IR I
Ao 3 A0 Jgke 1) Le ¥ s 1y alS S sl e S0 Lz
Sdaty B gl s el (Kad Jploms Sy g0 4 5 0l
odls S8 adds 53 pen Verrr 53 b S Sl 5y a2ds)0
i OT s e 00 L st ) s e 00 L
§gles oo aids jo ja Ve o 3 alds 0 Ldeas 5 S S
Jaoes 3 2l Ko VO s U 550t Sl ol S slas 5o
Ao lass Ak YAYO L ads ol s oskis, WSS
5SS Ao A0 Jsile bzl g s o3be ¢J§~/~Y£) Lo ys
dsb oo ety mSl b i S5 (Rl e Vov s


http://fsct.modares.ac.ir/article-7-22019-fa.html
http://www.SId.ir

Downloaded from fsct.modares.ac.ir at 14:19 IRDT on Sunday July 21st 2019

Weight loss (%)
=)
-
™
F

\VQ/\ O‘."JJJJA AR 692 L/\‘\OJLO.-\:I

L;i‘.l_b Gu‘jr}l&

Sos ooels DAl L s g seddle ool
3350 S0 ols DATLLL sy Jamss dYAT (slasds Jabi
033 S bl oeilSe L5 8 456 15 L el V] LLY
Sl plad sl Sl AU gy Gib Sl o3 DY s
S lie sla EST5 b W15 e oS ol Cikiis SO s
LYAT 55d (Sm 5 Wegms Ol 2 S OUS 25 4 e
Slrssdpe oge O S Lol 55 S L) 355 00
Shesltal [V ] 50 g 2l 05 S5l S 8 53 00 5 51 S5
AL s s 5L Ol RS g S iy
OseeS pl 03 e 358 aed Ao Ol @ g U
(kS S a3 5 I S = 5 Cugb (o SaSlss
O gl denS) gla 281y o S 5 ascsl Of Jials
didsd g WY S JSE L s e R AR
dason gt S S Slad S se s ol e

5SSl WSl S pls DAL L L
23 5 35 s mhe S S SlalS Sl b,
DY) s e s 1 sl O i ol

Arabic Gum 0%

BZ 0%

i-m

0.9

—
00

i
=

OO0 0O«
Wh o

=]
[}

=
s

h\\\\\\\\\\\\\\\ﬂ.‘i

NN
]

(=]

,_.
(%)
9]
b

]

Arabic Gum 6%

@7 0.3%

4

WS s il 05y Ao 02N (08 e (So s b
dald b anslie 53 (L 0/F) (g S 035 Shals Slelil 5,
bS5 0o Ao N e e Dl sl 0L (1 2/0))
e S L3 UM Sas YE S ey T sl il
Culgiys 5ol ol g | (L /8) O3 LialS oy S
6 oo foo Lol sles gladigad o Slolil 55, YUl ey 5
055 SE0lS o a8 opty sl Ll b S 5 53 5 ol Ao
ol Dlad (Gl ey Y Gl e rzeens sl
Yl S s Ao s A p o pee sl 5 lese
ol ol pae Habay (V) dals b aslis js 50 Ay
s o35l SUSE 3 & boles isls DL (5 S 03
Lolas poled 53 035 Sals do)s (oLl o plyl 31 L ol
oo b o 5l iy > I ol Js il
boaglie 5o bjles iy (IS 55k wios feS Aoy N o0
L L @Lﬂj Loy JSe0 O a8 doys Sl 55 dals
Slose S e UM & bas sl
Calles [VWV] 550 5 [N s LYV 1518 DY) K jpax S

o) S mlel bS5 53 o gane 5,8 e L3

Arabic Gum 8%

®mZ 0.5%

Y &

o)
p—
tJ
tJ
N
W
(o]

Storage days

Values with similar letters are not significantly different (p<0.01).
Fig 1 Effect of Arabic gum edible coating enriched with Zatariamultiflora essential oil on Weight loss (%) of fresh
pistachio stored at 3+1°C

Data represent mean values + S.E.
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Z= Zatariamultiflora Boiss
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Values with similar letters are not significantly different (p<0.01).
Fig 2 Effect of Arabic gum edible coating enriched with Zatariamultiflora essential oil on Soluble Sugars (%) of fresh
pistachio stored at 3+1°C

Data represent mean values + S.E.
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Table 1 Reciprocal effects of Arabic gum with thyme essential oil on total chlorophyll and carotenoid of
fresh pistachios preserved at 3 + 1 °C

Edible coating (Arabic Gum)

8% 6% 0% Essentional oil Attributes
0.472+0.472b 0.666+0.097a 0.451+£0.041b 0%
0.524+0.524b 0.7+0.0029a 0.526+0.0011b 0.3% Total Chlorophyll
0.468+0.468b 0.464+0.05b 0.478+0.06b 0.5%
0.282+0.01ab 0211+0.01cd 0.293+0.071ab 0%
0.211+0.009¢d 0.179+0.012d 0.245+0.004bc 0.3% Carotenoids
0.301+0.002a 0.264+0.003ab 0.282+0.004b 0.5%

Values with similar letters are not significantly different (p<0.01).
Data represent mean values + S.E
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Fig. 4. Effect of Arabic gum edible coating enriched with Zatariamultiflora essential oil on Antioxidant capacity of

fresh pistachio stored at 3+1°C

Data represent mean values + S.E.
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Table 2 Reciprocal effects of Arabic gum with thyme essential oil on aerobic mesophilic bacteria (log
cfu/g) of fresh pistachios preserved at 3 £ 1 °C

36 24 12 0 Treatments/Days
5.57+0.006a 5.244+0.04ab 4.508+0.24b-¢ 1.1£1.72¢g Control
4.7840.05a-d 4.5140.02b-¢ 4+0.043de 1.1£1.72¢g Arabic Gum 0%+ Thyme 0.3%
4.35+1.12b-e 4.194£0.07c-e 3.6+£0.26ef 1.1+£1.72¢g Arabic Gum 0%+ Thyme 0.5%
4.8140.006a-d 4.76+0.14a-d 7.36+0.052b-¢ 1.1£1.72¢g Arabic Gum 6%+ Thyme 0%
4.2240.035¢c-¢ 3.88+0.015d-f 1.38+0.052¢g 1.1£1.72¢g Arabic Gum 6%+ Thyme 0.3%
4.42+0.048b-¢ 4.07+0.14de 3.1£0.082f 1.1£1.72¢g Arabic Gum 6%+ Thyme 0.5%
5.18+0.008a-c 448+0.07b-¢ 4.6+0.053b-d 1.1£1.72¢g Arabic Gum 8%+ Thyme 0%
4.7+0.087a-d 4.7£0.018b-e 4.2340.048c-¢ 1.1+£1.72¢g Arabic Gum 8%+ Thyme 0.3%
4.4940.076b-e 4.49+0.058b-¢ 4.17+0.05de 1.1£1.72¢g Arabic Gum 8%+ Thyme 0.5%

Values with similar letters are not significantly different (p<0.01).
Data represent mean values + S.E
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Table 3 Reciprocal effects of food ingredients of alginate with thyme essential oil on mold and yeast
growth (log cfu/g) of fresh pistachios preserved at 3 =1 °C

36 24 12 0 Treatments/Days

4+0.055a 3.45+0ab 2.98+0.98ab 1+£0.47cd Control

3+0.082ab 3+0.082ab 2.98+0ab 140.47cd  Arabic Gum 0%+ Thyme 0.3%

3.7+0.18ab 3+0.082ab 1.1£0cd 1£0.47cd  Arabic Gum 0%+ Thyme 0.5%
3.6+£0.021ab 1.1+0cd 1.1£0cd 140.47cd  Arabic Gum 6%+ Thyme 0%

2.1+0.14bc 1+£0.94cd 0.98+0.81cd 140.47cd  Arabic Gum 6%+ Thyme 0.3%

2.240.19bc 0.98+0cd 0.98+0cd 140.47cd  Arabic Gum 6%+ Thyme 0.5%

3.6+0.18ab 3.1+0.16ab 1.1£0cd 140.47cd  Arabic Gum 8%+ Thyme 0%
3.68+0.083ab 2+0cd 0.98+0.86¢cd 1£0.47cd  Arabic Gum 8%+ Thyme 0.3%
2.154+0.92bc 0.98+0.81cd 0.98+0cd 1+0.47cd  Arabic Gum 8%+ Thyme 0.5%

Values with similar letters are not significantly different (p<0.01).
Data represent mean values + S.E
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Biodegradable edible coatings, their enrichment with essential oils and their use on the surface of fruits are
influential approaches that can reduce the problems of post-harvest management, thereby maintaining the
quality of the produce. In this study, different concentrations of Arabic gum (0, 6 and 8% w/v) were used
in combination with different concentrations of Shirazi thyme essential oil (0, 0.3 and 0.5% w/v), and their
effects were measured with respect to various qualitative characteristics of fresh pistachio nuts which were
evaluated for a period of 36 days under conditions of storage at a temperature of 3 = 1°C. The results
showed that the growth of mold and yeast and the growth of aerobic bacteria on the samples were
significantly less than in other samples when using the 6% Arabic gum concentration enriched with the
essential oil of Shirazi thyme at 0.3 and 0.5%. Also, adding the essential oil of Shirazi thyme (at 0.3 and
0.5%) to the formulation of Arabic gum (6%) managed to reduce the occurrence of water loss from the
fresh pistacia and significantly reduced the weight loss from the samples. The addition of essential oil to
the Arabic gum coating contributed significantly to the preservation of carbohydrates, chlorophylls,
phenolic compounds, and antioxidants in the kernels of the fresh pistachios. Therefore, the use of edible
coatings of 6% Arabic gum containing Shirazi thyme essential oil (at 0.3 and 0.5%) can maintain the
quality and increase the shelf life of fresh pistachio.

Keywords: Essential oil, Fresh pistachio, Edible coating, Mold growth
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