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Introduction

Date fruit (Phoenix dactylifera L.) is one of the oldest known fruit crops and is considered as an important
component of the diet in many Middle Eastern and North African countries. The fruit of date is nutritious, which
is incredibly rich in carbohydrates, minerals, dietary fibers and amino acids. Dates are one of the most important
tropical fruits that play an important role in the country's economy. Among the date palm cultivars in
Hormozgan province, Piyarom is one of the most commercial cultivars.

Recent studies by scientists have shown that the use of chemical compounds, in addition to environmental
hazards, will cause various diseases in consumers due to the residual transfer of toxins to their bodies. Therefore,
the management orientation of food preservation methods has moved towards reducing and eliminating
chemicals and determining suitable alternatives, so that a certain time frame was set for the removal of some of
the most important tobacco toxins.

In recent years, attention has been paid to aloe vera gel as a coating layer for fruits and vegetables to maintain
their storage quality, and because it has no smell or taste, eating it does not pose a problem for humans and it is
even good for health. L-arginine is one of the 20 major amino acids of living cells, which is a semi-essential
amino acid in the human body. L-arginine and D-arginine are natural forms of common isomers of this type of
amino acid.

The aim of the present investigation was the assess the effect of L-Arginine and Aloe vera gel edible coating
on maintaining the external properties and the quality of semi-dried date fruit cultivars including Piyarom during
storage.

Material and Method

The experiment was conducted as a factorial arrangement in a completely randomized design. The first
factor was including seven treatments consisting of control, L-Arginine (1, 2, and 8 mM) and Aloe vera gel (25,
50, and 75%) and the second factor included storing (sampling) time for 9 months. In every measurement, the
different attributes were evaluated such as weight loss percent; TSS; total acid; total phenol; flavonoid; color
indexes including L*, a*, and b*; and antioxidant capacity. The level of antioxidant activity was evaluated by
antioxidant agents by the method described by based on the trapping of free radicals of 2, 2-diphenyl 1-picryl
hydrazyl (DPPH). DPPH solution was well combined with the methanol extract by means of a vortex and was
incubated in the dark for 30 min. Then the absorption rate was read at 517 nm using a spectrophotometer. The
color was determined using a colorimeter (Minolta, CR-400, Japan) after different months of storage. All
measurements were done in triplicates. L* (100=white, O=black), a* (—green, +red) and b* (-blue, +yellow)
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values were obtained at 400-700 nm range. The assay of the total phenol content was performed by applying the
Folin—Ciocalteu colorimetric procedure. The total soluble solid (TSS) content of the fruit juice obtained for each
replicate was determined using a hand-held refractometer Atago (Atago Co. Japan) at 25 °C; the results are
expressed as % (‘Brix). Titratable acidity (TA) was measured by titrating diluted juice with 0.1 N NaOH to a
phenolphthalein end-point (pH 8.1-8.3). The results are expressed as citric acid %.

Results and Discussion

Based on the results, the treatments of Aloe vera gel and L-Arginine had significant effect on the quantitative
and qualitative traits of Piyarom date fruits during storage. Storing time had significant influence (p<0.01) on the
all parameters so that by passing storage time, the parameters including L*, a*, b*, a weight loss percent
significantly increased and the parameters such as phenol, flavonoid and antioxidant significantly decreased. In
the Piyarom cultivar, the treatments had significant effects on a*, b*, weight loss percent, phenol, flavonoid, and
antioxidant, but it had no significant influence on TSS and total acid, so that the highest a* and b* color indexes
was observed in the use of L-Arginine 1 mM, the greatest phenol and flavonoid in the application of L-Arginine
2 mM, the lowest weight loss percent in the use of Aloe vera gel 25 and 75%, respectively.

Conclusion

According to the results, 1 mM L-arginine treatment and 75% Aloe vera gel had a more effective role in
maintaining the storage quality of Piyarom dates. The use of these treatments requires more extensive research
on soft and dry dates.
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Figure 1- The effect of storage time (a) and treatment (b) on the percentage of weight loss of date palm ‘Piarom’

(LSD, p=<0.05).
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Table 2- The phenol of date palm ‘Piarom’ under the influence of treatments

Time (month) L-Argenine (mM) Aloe vera (%)
Control 1 2 5 25 50 75
1 a59,38C 369,54 a57.6° 367.04 359.38C 364.3°B a58.78C
2 a55,8BC b60.318 350,248 b55,54 a55,3B¢C b52.1¢ 361.4°
3 b43,38C cd42.4¢ b4g 578 €43.2A b42,5C ©45,7ABC b49.64
4 b43.08C 44 .47 b47.98 ©44.48C b41.1¢ b53,54 be47.08
5 b36.68 d38.34 41.178 41.478 b39.9AB 42.8A ©43.5%
6 424,94 €24.9° 424,94 425,54 €23.64 24,54 25,04
7 depp 34 depp 2A 423.14 de3.4A cd21.8A €22.14 dep1.3A
8 de19.8A ¢f19.74 de19.8~ €18.0A d17.4A €18.4A €19.48¢
9 €19.2A f18.5% €18.7A €19.2A cd19,5A €18.74 €18.6"
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Means that have at least one letter in common do not differ significantly at the 5% level of the LSD test. Uppercase letters are used to
compare rows (compare treatments at any time) and lowercase letters are used to compare columns (compare times per treatment).
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Table 3- Theflavonoid variation of date palm cv. Piaram under the influence of treatments at time

ol o3l Lhgeg!
Time ol L-Argenine Aloe vera
(month) Control (mM) (%)
1 2 5 25 50 75

1 12140 18.324 317.8878 316.8278 318.324 313.97¢P 315.598C
2 €8.008 12,53~ be11.14A be11.367 b10.79~ be10.57A8 bedg 9148
3 deg 00A bc10.23A cde10.76” cdeg 494 b10.217~ bedg 474 bc11.367
4 313.67~ b12. 77~ b12.70 b12.56~ b12.09~ 314.43A b12.57A
5 abe11 7748 bc11.27A8 bc11.3078 b12.407 b10.37A8 cdg 138 bed10.07AB
6 bed10,97AB cdeg 208 bc11.39A8 bed10,024B b10.6348 ab11,99A cdeg 76AB
7 cdeg_ogAB cd9_50AB cde9.93A def8.14AB C6.97B cd8.17AB de8.38AB
8 ¢7.614 de7 474 deg 264 ef7 2747 6.707 d6.854 de7 94A
9 4,038 °6.76" £7.85% f5.728 6.001B 47 27~ €7.12A
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Means that have at least one letter in common do not differ significantly at the 5% of probability level based on LSD test. Uppercase
letters are used to compare rows (compare treatments at the time) and lowercase letters are used to compare columns (compare times
per treatment).
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Table 4- The antioxidant contents of Pyaram dates under the influence of treatments in time

obj Ky owi-J! 1,949
Time Control L-Argenine (mM) Aloe vera (%)
(Months) 1 2 5 25 50 75

1 abggp, 1P 382,54 bg3,94 abgp, 24 cdg2,8A °g2.8" beg7 24
2 €85.58 bg9.6» abgg 5A abg7 8A 390,79 abgg 2A beg7 74
3 degg 74 begg.9A 92, 1ABC 390,54 abgg 6C adg3,0AB 394,17
4 a91.2A b91.0A 391,14 abg7,9A 479.48 abg,7A abg.9A
5 abcgp gAB bcg3.4AB bg5, 14 bg4.4A abegg BA cdg2 2B °g5.7A
6 bcd89.9AB cd987.5B ab87.5A b85.0AB abc85l3AB bc86.1A bCBB.gA
7 Cd985.8A cd87.3A ab87. 3A ab87. OA Cde83. 6A Cde86. 1A CdEBG. 2A
8 €84.8A 483.4A bg5, 14 bg5, 74 abegs BA g2.2A °g5.7A
9 50,98 °57.54 54,878 °56.74 °56.24 d54,7A8 957.0°

83 dualio clp S5 gy )l o b ()ls gxe MBI LSD 9031 3l oolitl bt ys & Jlots! grlaww 5> i S jitio By 5 gyl il oS oo Silie

ol @) 5 4 (o o 53 baglej dwglie) (gt aulie (sly So g5 B g (Gloj 12 53 byless dunlis)
Means that have at least one letter in common do not differ significantly at the 5% of probability level based on LSD test. Uppercase
letters are used to compare rows (compare treatments at any time) and lowercase letters are used to compare columns (compare times
per treatment).
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Table 5- The amount of TSS of Pyaram dates under the influence of treatments in time

oles RCHIT 15
Time ol L-Argenine (mM) Aloe vera (%)

(Months) Control 1 5 5 25 50 75
1 bc54_7AB bcd48_lB ab56_0AB ab59.3A cd51.6AB b054.0AB b52.8AB
2 bc55_6A bc53_2AB ab55_6A ab50.8ABC de44.4c cde46.98C b54.8AB
3 cd4g8.8A bedgg 1A be51.64 240,38 deg5,5AB €39.38 d39.18
4 b57_4AB bcd52_7AB ab55_3AB ab51.98 ab60.4A bcd53.6AB b56.8AB
5 cdegg 7AB 46,048 bcgg,1AB b43,18 be53,9A degp, 58 cd43,68
6 begg,1A 354 .47 ab56,5A b48,9A cde50,0A bed53, 1A be50.14
7 bcd50_4AB d44_gBC c44. 1BC ab41. 90 €42. SBC ab056. OA bc4g. 3ABC
8 45,78 83,48 bc50,9AB b4p.78 b4Q,9AB @57 9A begs, 78
9 35.7A 362.54 362.7A °63.94 365,24 362.5" 365.3~
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Means that have at least one letter in common do not differ significantly at the 5% of probability level based on the LSD test.
Uppercase letters are used to compare rows (compare treatments at any time) and lowercase letters are used to compare columns
(compare times per treatment).
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Table 6- The amount of titratable acid of Piaram dates under the influence of treatments in time

ol os5kJ) gl
Time ol L-Argenine (mM) Aloe vera (%)
(months) Control 1 5 5 25 50 75

1 cdeQ, 0838 bc0.0898 40,121~ b0,105"8 b, 10748 ©0.10078 bc0.0838
2 cdeQ, 0838 b<0,0898 40,121~ b0,105"8 Q10748 ©0.10078 bc0.0838
3 40.136" 40,138~ 40,127~ 40,132~ 30.12178 30,1454 aQ,1058
4 f0.0207 40.0207 40.0207 40.0254 40.0297 ¢0.0297 0.0317
5 cdeQ, 100 bc0,08348 ©0.0728¢ ©0.0678¢ 90.049¢ d0.0498¢ ©0.078¢
6 cdeQ, 1094 b0.103* be0,0924 50,0944 aQ,105" bcg,1054 30,1147
7 cdeQ, 0744 ©0.069% ©0.0747 ©0.067A ©0.076A d0.0764 ©0.0747
8 cdeQ,07648 ©0.072A8 ©0.067A8 ©0.067AB bc0,0944 ¢d.083A8 bcQ.087A8
9 cdeQ, 10748 b0,0988 (1038 (1148 (1038 aQ,1304 abp, 10748
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Means that have at least one letter in common do not differ significantly at the 5% of probability level based on the LSD test.
Uppercase letters are used to compare rows (compare treatments at any time) and lowercase letters are used to compare columns
(compare times per treatment).
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Figure 2- The effect of storage time on the color index, a *, b * L * of Piarom date palm
(LSD, p=0.05).
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Figure 3- The effect of L-Arginine and Aloe vera application on the color index a * and b * of Piarom date palm
(LSD, p=0.05).
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