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Figure 1- Interaction of treatments and time on
moisture content of pistachios

roud (A g3 (SO s o) 320
Sde Hu sad AN g sladiany waas oy Gl
SLekle Sl as a6 swas plis wale ¥ (5 las
o Jele s ol Joliie S31 5 le) (Ao i sy BBA

I3ae ladicg o (Y/\—YO °C AJ.AA) .C <YL sbey
‘_;JLAQgJ alo dew iio Lo saLL ‘_;._\.u‘l:u.su (U‘A; YO')
A

e 9 (S35 909 aband sLagy 945

oadi suly b gy sladiog suiy @l a3l aladl sl
B0 sy @bl g ad A, e s, WG dea
(\Y‘/\V Xay. Li'LQ J_)‘A:'\:u.ul) Cﬁ; _)‘_)3 o Soe
FVY GLA -J_)‘-A:":u.u‘) C_\.}J.la‘) ‘(Y' -0 cAOAC) -Ae.u.\st):\:
A-AAYY U‘L° .A_)‘.A.'\:u.ul) LA‘Cu.ugt _)-A.A.AJ S@S 9 (\V‘\f
9 JS.:.:Z-) l.sh‘l::.a.ug TS u—llﬁ)J‘ A 6J§QJ‘AA| (\V/\f
GBoo 4 (SIS culsde 5 5 wde (S (sall a8
Loy bl 0 Sugan el el 5 gabes,
B oad 3 iy aladl o8 a0 (b, 85 S 5 suliil
09 (6l us sle ¥ sk Lo sad g s sl
(et slagsesl 5 sad ol G sl A
cose T G s OIS W e 5 (9See
=8 S

$obel Jalad g 3323

Osedl ) suliie b solas MalS ook pulad 5 mls
Julas g w323 o,y Minitab 16 153 a» L GLM
29 S5 osenl b LSl wnlie o3 S 518 6,L]
J“}:Q‘ “.\‘)l L.\ LA)‘JJAS D s Hd a0 Ql_.i;\.‘o]c‘ CJa.a.u
A.a.'Zn ‘ala.\‘ EXCB| (\J M \ M )

S 9 gl

Foud A3yl 9 (sladiuny gl Ol a0

slading cusk; @oSeolil & by puibisly SlbI
Ao ol aale ¥ (g S e o sad A0 i s
99 el Bl 31 ole) (pas it gy Al slaclile
ansb, Glose oo 2 /00N Jldal ma o Jele
OSlee dwlie 4Sy b 4 (P<H/00) B Sse Lads sl
olds ol ¥ o aline sladigad Ho cugh ws o
L et aald S angb dagle) 51 Sy 58 Ho uls
S5 S golapne ok G sad A iy sladiag
(p<-/-0)



YYd

Wy 5y 8Le )3 93,5 S pojlas 5 (isS b (a3 hdsy ]

Gladisad aaSlyy Gloae 938 solac JY 5 GlhsAS
7Y S 53 Js (P</-0) ols (ualS 1 sud suls (i 5
09 38l 5 peSe S g0 S aslas AT 5 G5 5S
ol ol uls Las s (g 5Se 3l sy laie
0 08 (\V‘\V) SSlas 9 l:u G'AJ"":A s BE
oS3 L sad s id g gladiay solunsS) g5l
(WYAY) OLKaa 5 elin 5 oSl BT olge syla
sobae b slyan GIHAS (Shsa (b (ouom o9

Ak saalie 3 e gy GuleSI W g5 5 e sls

== Control
-T2
6 T3
. Lo T
B 3 T6
E 4 /// A
T2
1
0
Day1l Day 30 Day 60 Day 90
Time
il 53 Gl 530 g3 Lo 9 Lajlast Jaliie 51 Y s
Ladieu

Figure 2- Interaction of treatments and time on
peroxide content of pistachios
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Figure 4- Interaction of treatments and time on
mold and yeast count
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concentrations and time on sensory properties
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Introduction: One of new methods control of oxidation and spicy disruption is using films and
edible coatings. Films and edible coatings is obstacles semi-permeability against transfer moisture,
inside and outside food gas, so improved shelf life and adverse reactions limits (Abdol Hagh et al,
2011). Pistachio, one of the export products of Iran, under unfavorable conditions during storage
mold spoilage and toxins production, especially aflatoxins by Aspergillus parasiticus and
Aspergillus flavuse, and moisture absorption decrease the quality of the product. Chitosan is one of
protein that has wide range from practical features to be included that one of these applications uses
that as films and edible coating. Fresh walnut leaves kill insects and also have strong antibacterial
and germicidal properties. The main objective of this study was evaluating the effect of pistachio
coating with chitosan and walnut leaf extract solution in its shelf life.

Material and methods: Modified Chien et al. (2007) method was used to produce edible coating
solution of chitosan. 30 and 15 g of chitosan powder solved in 50ml acetic acid and 900 ml distilled
water to prepare 3 and 1.5% chitosan solutions. Sorbitol (5 g) was also used as plasticizer. Walnut
leaves after being washed were dried and milled to form a powder. 200 grams of milled walnut
leaves were mixed with 1000 ml of distilled water. The resulting mixture after three hours filtered
with Whitman No. 1 filter paper and placed in an oven at 50 ° C for 24 hours and completely dried
(Adeli Milani, 2015). Pistachios were coated by prepared 1.5 and 3% (w/v) chitosan and walnut
leaves extract solutions individually and binary use the corrected method of Chien et al. (2007).
Mixed of chitosan (C) powder and water extract from walnut leaf (W) with chitosan ratio to walnut
leaf on the witness amount T0(0-0), T1(1.5-0), T2(1.5-1.5), T3(1.5-3), T4 (3-0), T5(3-1.5), T6(3-3)
gram at liter was coverage. Coating impact on the moisture content, peroxide value, pests, fungal
count and sensory properties of the pistachios were assessed base on national standards of Iran.
Data were analyzed by ANOVA test and mean comparisons at a confidence level of 5%.

Results and dissection: According to Fig. 1 at all times the sample with 3% chitosan and walnut
leaf extract (T6) have more and witness sample have less percent of moisture. In every sample over
time moisture significantly decrease. Also with increase using concentration of extract, the moisture
samples at during the time faced less reduction ratio other covered samples. This is due to the
formation of a protective layer and barrier against the exchange of moisture by coating pistachios
and preventing further moisture loss in the specimens. The pests in coated pistachios were
significantly different from control ones (p<0.05). No live pests were observed in all specimens
covered during the 3 months due to the protective barrier against infestation and contamination with
different pests. In each time, moisture content of control sample (3.12%) was significantly lower
than coated ones (4.99% for the sample containing 3% chitosan and 3% walnut extract) (p<0.05).
Besides, increasing concentrations of chitosan were increased antioxidant and antimicrobial effects,
maintained the sensory properties and were effective in preventing oxidation and fungal activity in
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pistachios. The lowest peroxide content was observed for samples containing 3% chitosan and 1.5%
walnut extract. These results indicate the inhibitory effect of chitosan coating on oxygen penetration
into pistachio tissue and its antioxidant activity. The samples coated with higher concentrations of
chitosan had lower peroxide values than the samples coated with lower concentrations. This
indicates that as the concentration of chitosan increases, its antioxidant effect increases. According
to the structure of chitosan it can be said that by increasing the concentration of chitosan, active
sites for reaction with free radicals are increased and more radicals formed during oxidative
reactions are inhibited as well as with increasing number of chitosan molecules in a given volume,
the number of carboxyl groups and free amines is increased and therefore more metal ions are
trapped by the chitosan molecules. Also due to the influence of the concentration on the coating
thickness, it can be said that part of this effect is due to the mechanical protection of the coating
against oxygen. Studies has shown that chitosan inhibits mold growth like Aspergillus mold and
with increasing chitosan concentration, its antimicrobial effect increased. In the samples containing
chitosan, the percentage of mold development decreased with increasing chitosan concentration, so
that at the concentration of 1.5% chitosan, this amount was reduced to zero. Considering chitosan
formation of marine origin and derivation of crab and shrimp wastes, it may (occasionally) cause a
taste similar to the taste of fish or other seafood, and affect consumer acceptance which will be
detectable by increasing the concentration of chitosan. Based on obtained results the effect of
chitosan edible coating with walnut leaves extract during storage time on the sensory properties was
not significant.

Conclusion: Chitosan can use as edible coating with antimicrobial and antioxidant properties on
pistachio. Also extract of walnut leaf as an effective anti-parasitic agent and with having
antimicrobial activity and anti pests at combination with chitosan coverage, can considered as a
reinforcement functional properties of chitosan. Effect of chitosan edible coating with walnut leaf
extract, on sensory factors (color, taste, texture and general acceptance), peroxide number, moisture
and mold growth and yeast on pistachio during storage showed that chitosan coverage with walnut
leaf extract, didn’t have significantly effect on sensory factors of covered pistachio, however the use
of high concentration of chitosan and walnut leaf extract were unsatisfactory. According to the
results, the best solution containing a composition of 1.5% chitosan and 1.5% walnut leaf extract
was suggested to increase the shelf life of pistachio. As expected using these edible coatings in
addition to keeping the weight of nuts and prevention from drop it that cause damage and loss to the
nuts part. By applying antimicrobial factors and anti-pest and antioxidant because increase survival
of product.

Key words: Coating, Chitosan, Walnut leaf, Pistachio



