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Table 1. The effect of edible coating, temperature and storage time on weight loss of date fruit

(sle) (551465 0o SIS sl P
Storage time (month) (3,5 5l ) G
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Storage temperature (C)
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11.36" 9.7° 6.74°% 25 Control
8.13% 7.330¢t8 431! 4 Sl g J g el
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8.66™¢ 7.57 <ot 6.156" 4 LS s
9.83° 8.7 6.5 25 carnauba wax
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Figure 1. The effect of storage time on hardness of date fruit
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Table 2: The effect of edible coating and temperature on hardness of date fruit

(05 32) ke (S Bl am53) M6 e Shst s

Hardness (n) Storage temperature (C) Edible coating

26/98" aals

28//56™ 25 control

26/13° 4 izl sn J gyl

27/54% 25 glycerylmonoestearate

26/91° 4 LIS 5o

28/55% 25 carnauba wax

Lol (gl e Mt (5Ll Blod 4 S rie o (gl sla Sl

Means followed by the same letters are not significantly different

o @l (D) sls llas (FAY) Ol e
Ol yedd Ol Jals ekasolis 0 (YY) Can
22 oSy Shs S S eslinad Lo g 4]
Jds 0 Yl (eSS sl al5al as ST.(FA)
Lo e 815 e Cdlad 5 s Sl ol 331
MG Olay hal3l ks Sl 1) L s !
T W P s WS GI SNV WE
AU s 5T s bl Ll sl JUss
035 I3 e Lo andead 1y (6)I0ESS Ole 5 Lo

O )

bl 1y (Shss Gy AT S e !
Shils glads sad anawl jlade das o 0L Lo 2
e Sl i ol e b 4 S S
glie s ) P 2 /00) 5y oLt g
Cgad ande ol s 1y (gols e O Sl
ot (A3 fd g sl 5 LS e s 1
Sl Oles Sl e Jg S Sy iy b
DA RaAlS L (S g 4 A B e
SIS o555 b 53 el ralS Cad i
5 AL @l Lt e o3l 18IS 1 s



O‘,&»&: 9 do.‘?ls Wl

0.2 - b a a
0.18 -
0.16 -
0.14 -
0.12 -

0.1 -
0.08 -
0.06 -
0.04 -
0.02 -

(Ao y3) 4wl

titrable acidity (%)

control sls Sl se J5 S carnauba Ly s

glyceryl wax
monostearate

b audl p Sl fdg SV S8
Figure 2. The effect of edible coating on titrable acidity of date fruit
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Table 3. The effect of storage time and temperature on titrable acidity of date fruit

(A )3) auden Glo) 6,1 oo (31,8 Sl ax3) G glas
Titrable acidity (%) Storage time (month) Storage temperature (C)
0.17° 0
0.16 4
0.159* 2
0.143% 3
0.17° 0
0.17° 1 25
0.167" 2
0.17° 3
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Table 4. The effect of edible coating, temperature and storage time on total soluble solids (brix) of date fruit

(slo) (5,15 Ole
Storage time (month)

(1S e 4 53) (6,1 gles St s

Storage temperature (C) Edible coating

3 2 1 0
73.38" 71.75" 71° 67" 4 sl
80.53" 77.3" 75° 67" 25 Control
69" 68.63" 68" 67" 4 Sl e Jg S
75.69" 73.51° 69.12° 67" 25 glycerylmonoestearate
72° 70.39* 70.1* 67" 4 LsilS pse
74.59" 73.81° 72.24" 67" 25 carnauba wax

Means with the same letters are not significantly different
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Table 5. The effect of edible coating, temperature and storage time on reduced sugar contents of date fruit

CORESEVECINY SIS sle L
Storage time (month) (31,8 o 4 3) ‘5,{)? uw,y"'
. Edible coating
3 2 1 0 Storage temperature (C)

67.23" 65.71° 64.73% 61.23* 4 Aals
72.69° 69.61° 68.28" 61.23* 25 Control
63.79° 63 62.23° 61.23° 4 Sl e J 5 elS
70.44° 68.96" 61.55° 61.23° 25 glycerylmonoestearate
65.22° 64.34° 64.21° 61.23* 4 LsolS pse
67.23" 66.51° 56.57" 61.23" 25 carnauba wax

Means with the same letters are not significantly different
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Table 6. The effect of edible coating and storage time on lightness of date fruit

Glo) 6,1 oo

Sy S
Storage time (month) . .
3 3 I 0 Edible coating
dals
9.37" 12.548 13.68'% 17.56°
Control
Sl g J g pedS
14.11% 14.99°° 16.49% 20.25° ST
Glycerylmonoestearate
LS
17.2% 18.94% 18.85% 19.36" el

carnauba wax
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Means with the same letters are not significantly different
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Table 7. The effect of edible coating and storage time on redness of date fruit

o) 5,1 oo

; Shy iy
. Sztorage time (month) 1 5 Edible coating
5.53° 3.92° 2.36% 1.85° L
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4,89 421% 4.09% 221d° Sl S
Glycerylmonoestearate
3.99° 2.92¢ 1.54¢ 1.69¢ el

carnauba wax
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Table 8. The effect of edible coating, temperature and storage time on yellowness of date fruit
o) 5,1 Oles SIS glas

. S
Storage time (month) (s S 5l a2)
) . Edible coatin
3 2 1 0 Storage temperature (C) £
-1.834" -1.25¢ -0.6138%"  -0.523%" 4 dals
-4.29' -2.86' -0.348% -0.523% 25 Control
-0.841°® -0.402° 1.122° 0.719" 4 Sl s S
-1.29¢ -0.559% 0.417° 0.719" 25 glycerylmonoestearate
-1.03% -0.477% -1.822" -2.253! 4 Lsi,lS o se
-3.61¢ -2.439" 1.886" -2.253" 25 carnauba wax
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Table 9. The effect of edible coating, temperature and storage time on the color score of date fruit

Glo) 5,1 Oles

SIS les

Storage time (month) (ol S 5l a2) Eii:ljg c:));:ii
3 2 1 0 Storage temperature (C) £

2.1% 2.7°% 3.6™ 4.2° 4 Ll

1.6" 2.1 2.6 4.2° 25 Control

2.4°% 2.7%%f 3.2% 4.2° 4 Sl 50 5 S

228 2.5 2.8 4.2° 25 glycerylmonoestearate
3,10 3.6® 4 4.2° 4 Ls,lS pse
2.5% 3.2 3.6 4.2 25 carnauba wax
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Means with the same letters are not significantly different

)Y



&b&oﬁ: 9 u.o.bls ol

Lo b slasl o)l Ole) 5 Lo (ST iudg SV Jguor
Table 10. The effect of edible coating, temperature and storage time on the texture score of date fruit
Glo) 5,1 Oles

o . " (31,8 Sl 4z 33) G sles Shy s
3 02rage 1me (morll ) 0 Storage temperature (C) Edible coating
2.7° 3.1 3bede 4.2° 4 dals
1.58 2.1f 3de 4.2° 25 Control
3.3 3.6™° 3.8% 4.2° 4 Sl s s pdS
2.7° 3.1% 3.4bd 4.2° 25 glycerylmonoestearate
3.4 3.7% 4 4.2° 4 bsilS e se
2.9% 3.3% 3.8% 4.2% 25 carnauba wax
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Means with the same letters are not significantly different
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Table 11. The effect of edible coating, temperature and storage time on the flavor score of date fruit
(o) IS oo

o . " (31,8 ol 4z 33) G sles Shys s
3 ozrage me (mo;l ) 0 Storage temperature (C) Edible coating

2.1¢" 2.5°% 3.6™° 3.9° 4 Ll

1.2 2" 2.8 3.9° 25 Control
2.5 3,10 3.7* 3.9° 4 Sl sie J 5 eelS
2.1% 2.6% 3edef 3.9° 25 glycerylmonoestearate
3.2 3.4%¢ 3.7 3.9° 4 LslS oo
2.4%" 2.7%f® 3.2 3.9° 25 carnauba wax
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Table 12. The effect of edible coating, temperature and storage time on total acceptance score of date fruit
Glo) 5,1 Oles

o . " (IS sl a3 (516K gles Shys e

3 (;rage 1me (mori ) 0 Storage temperature (C) Edible coating
2.4 3.1%% 3.5%¢ 4 4 Ll
15" 2.1% 2.8% 4 25 Control
3ede 3.5%¢ 3.7* 4 4 Sl se S
2.1% 2.7 3.1 4 25 glycerylmonoestearate
3.1 3.3%¢ 3.7 4 4 LslS oo
2.3% 2.7° 3.pbcde 4 25 carnauba wax
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Abstract

Background and objectives: Date palm fruit (Phoenix dactylifera L.) is an important
agricultural product in Iran. Date is a good source of energy and rich in nutrients. Amongst
several important varieties of dates, Mazafati in terms of marketability and consumption in Iran
is placed in first rank. Because of unsuitable storage conditions and poor packaging, fruit quality
changes during storage and so the product turns sticky and hard due to the syrup exudation and
moisture loss. To overcome this problem, application of edible coatings would be a proper
suggestion. Edible coatings have been widely studied in the last years because of their proven
beneficial effects on fruits and vegetables shelf life. The use of edible films and coatings has
many functional advantages such as modification of fruits metabolism by affecting respiration
rate, prolonged storage life, firmness retention, and controlling the microbial growth. Different
kinds of polysaccharide, protein, lipid and composites are used as the films and coats. Lipid-
based films have good water vapor barrier properties, due to their low polarity. Also,
temperature is one of the most important factors, which affects the shelf life and the quality of
date fruits. The purpose of this research was to study the effect of lipid based edible coating
(glyceryl monostearate and carnauba wax) and storage temperature on quality of Mazafati date
fruit.

Materials and methods: In this research Mazafati date fruit was coated with lipid based
coatings (glyceryl monostearate and carnauba wax) and stored at 4 and 25 C° for 3 months.
During storage, weight loss, hardness, titratable acidity, total soluble solids (TSS), reducing
sugars, color (lightness, redness and yellowness) and sensory properties (color, texture, flavor
and total acceptance) of date fruit were evaluated. The experiments were performed in factorial
experiments on a completely randomized design. The edible coating, temperature and storage
time were the independent variables. Analysis of variance (ANOVA) was conducted using
SPSS 21 software. Comparisons among the mean values were also determined using Tukey test
(p<0.05).

Results: The results showed that the coating was effective in decreasing the weight loss and the
rate of change in titrable acidity and color, as well as sensory properties of date fruit. The coated
date fruits had more titratable acidity compared to the control. Although no significant
difference was found for hardness, titrable acidity, total soluble solids and reducing sugars
contents, but carnauba wax coat was more effective to maintain color and sensory properties.
The used edible coating resulted in increasing lightness, yellowness and sensory scores of date
palm significantly. Increase in the storage temperature caused the increased weight loss and
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decreased yellowness significantly. Increasing storage time also caused the increase in hardness,
redness and decrease in lightness and sensory scores. At the end of storage time, the least value
of weight loss and the highest value of yellowness (8.13% and -0.84, respectively) were found
for the samples coated with glyceryl monostearate stored at 4 C°. Also, the highest value of
lightness and total acceptance score and the least value of redness (17.2, 3.1 and 3.99
respectively) were obtained for the samples with carnauba wax coating.

Conclusion: The use of lipid based edible coating and low temperature storage could delay
changes in physicochemical and sensory properties of date fruit and increase the shelf life of
Mazafati date fruit.

Keywords: Carnauba wax, Color, Date palm fruit, Edible coating, Glyceryl monostearat.
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