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ABSTRACT

In order to maintain favorites quality of Barhi datto the consumers at the khalal stage with lteweolor and
crunchiness firmness. Controlled atmospheric stotzas the ability to keep Barhi fruits for threentis. But the main
problem remains to maintain the same quality frintshe markets. So the aim of the current studihésapplication of
immersion Barhi fruits after CA storage in calcighioride solution at concentrations (1%, 2%) fo5(&inutes) and then
left to dry at room temperature and then save thermooled stores (5C) for a period of two weeks and in room
temperature (23+2C) for a week and also develop a set without treatrto study the effect of different solutions oe t
product. Samples were taken each week for measuaterand sensory evaluation tests. The best ressltovuse calcium
chloride concentration (2%) after storage in a cl®d atmosphere in terms of maintaining the texteolor, taste, and

loss rate in fruits
KEYWORDS: Calcium Chloride; Controlled Atmospheric; Barhi EsyQuality Parameters

INTRODUCTION

Dates palm (Phoenix dactylifera L.) is the oldesitftree that rich in sugars (fructose, glucosg] aucrose),
minerals, and vitamins (Kader et al., 2009). In 2@torld production of dates was about 7627624 tdims,top five
producing countries were Egypt, Saudi Arabia, Ifdnjted Arab Emirates and Pakistan, they produc&%9 13.94%,
14.2%, 4.2 and 7% respectively, with a total 0f84% world production. (FAOSTAT, 2013). Based on tl@graphical
location, in Saudi Arabia, the harvesting seasoBarhi cultivar started from mid of July till midf &eptember, two or
three weeks of harvesting season is for harvesfrésh fruits at maturity stage named Khalal (Allsam et al., 2008).
Fresh Barhi at Khalal maturity stage is preferdableonsumers for its crunches, sweetness, and epes. Up to 23.87%
of fresh date, fruits are accounted as lossesrinsfabecause of the huge production at a shorosesasd no commercial
method available to preserve these fruits at tkbalal stage of maturity. As a result, a problemaf price appears.
However, at the end of the season, the prices reactimes that at peak season (Al-Mashhad e2@0.3; Alhamdan et al.,
2008).

Controlled Atmosphere (CA) is used to extend theragfe period when refrigeration is not sufficient.
In (CA) storage, the percentage of Oxygen (O2)lmmneduced by replacing it with Nitrogen (N2), adgcarbon dioxide
(CO2) to reduce the aerobic organism's growth asdiration rate. Although CA storage plays a ral¢vale to preserve
the quality of Barhi dates long period at Khalagg of maturity, its shelf life after storage ihAl-Redhaiman, 2004;
Alhamdan et al., 2008).

Postharvest pretreatments of fruits prior to sterhgve a significant effect on quality preservation many
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fruits. (Torres et al., 2009; Al-Qurashi.,, 2012)heBe pretreatments include hot air, hot water, yljadmonate,
methlcyclopropene, salicylic acid, waxing, calcieforide, Nicin, Low doses of fungicides, Growtlyuéators, silicon,
and ethanol (Wojciech et al., 2010). Calcium Cldersolution applications as postharvest treatremetsipplied to a wide
variety of fruits and vegetables; this applicatamhieves good results in quality preservation (Ea#912). Solutions of
Calcium Chloride (1%-2%) approved delay softenifidgliwi, Persimmon, Apple, Dates, Pomegranate, Watdon and
many other fruits (Kazemi, 2013; Torres et al,200&li et al, 2013).

This research work aims to apply two Calcium Cldersolutions as post storage in CA treatment ireotd

extend shelf-life of Barhi cultivar at its Khalalaturity stage.
MATERIALS AND METHODS

Barhi dates Cultivate Purchased from known farmshefr superior date's quality at Khalal stage @itumity.
A cold storage truck transported the fruits frora farms to the College of Food and AgriculturaleBces at a campus
where the CA cold stores are located. After thremtims of storage, samples for post-storage treatmeere randomly

chosen.
CALCIUM CHLORIDE SOLUTIONS TREATMENTS

Two solutions of Calcium Chloride (1 g'land 2g.[*) were prepared, and then the fruits were dippedhiee
minutes at room temperature (Antunesa et al., 2088¢r dipping nine batches of fruit were packagedarton boxes
(3 kg. weight) for every batch. To evaluate theeffof treatments under study on marketing shielf &ill batches sorted at
5°C for 21 days.

Measurements were performed each seven days attesoperature (23+1). The peppers were removed wfitho
cooling, placed in plastic bags and submergedvimi@r bath at a constant temperature of 65 °Cdoious holding times
(0, 15, 30, and 45 min) to foster the action of P&#te Ca2+ ion bonds.

PHYSICAL PROPERTIES MEASUREMENTS

Physical properties (mass, density, moisture caonteater activity and CIE color component) were mead.
Mass of individual dates (100 sample/batch) wassonesl using a sensitive balance (0.01g). The Mefidedo PG-203
sensitive balance provided with density kit wasduse determine 100 individual densities. Ten reqibs of moisture
content wet base were measured using an electieal according to ASTM. Like moisture content, teplicates of

water activity were measured utilizing Aqua Laktinment Series 3 /3TE.
MECHANICAL PROPERTIES MEASUREMENTS

A texture analyzer (TA-HDi, Model HD3128, Stable dwb systems, Surrey, England), together with

75-mm-diameter disk plunger, was used to conduét fEBt for 50 individual fruits per batch.
COLOR MEASUREMENTS

Hunter Lab Scan XE was used to measure CIE colmpooent in order to calculate total color differesic

Measurements were performed for 50 individual §rpier batch.
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DECAY MEASUREMENTS

Individual fruit accounted as ripening ones if trewn color cover more than 25% of the fruit (Alhdam et al.,

2008). The Decay personage is calculated as: -

Decay %= (Number of ripe fruits)/(Total number nfifs)*100

SENSORY EVALUATION

Sensory analysis was carried out by trained paferojudges using hedonic scale test for visualliu(color),
texture, taste, and overall acceptance. Every paeehber was presented with three samples, cod¥blireatment and
2% treatment (two individual fruit each) with a gné random code. For each attribute, the panetdedahe code for the

sample and the score.

STATISTICAL ANALYSIS

SAS Version 9.2 (SAS Institute, Cary, NC) was uBmdfactorial analysis of data. Comparison betwesans

was evaluated by Duncan's Multiple Range Test ateéd of significance.

Data on the above parameters was taken in tripliaatl analyzed statistically by using Randomizedchete
Block Design (RCBD) while means were separated égst Significant Difference (LSD) test at 5% legEbignificance
as described by Steel and Torrie (1997).

RESULTS AND DISSECTIONS
EFFECT OF CALCIUM CHLORIDE TREATMENTS ON PHYSICAL A ND MECHANICAL

PROPERTIES

No significant differences in fruit water activietween the both CagLtreatments and the control treatment
regardless the storage time, while the storage hiaee significant differences regardless Ga@atments as shown in
Figure (1). On another hand, both Ca@katments and storage time have a significartceffompared with control
treatment on either moisture content or mass ohBluwits as presented in Figure (2) and Figure r&pectively.
The storage time is significantly different regasfi CaGl treatments as. The same behavior was observettuibr

moisture content, density and mass as shown inr€sg) through Figure (4) respectively.

Water Activity

Water Activity

A

~
g
-]
*
&

Figure 1: Water Activity (Dimensionless) of Barhi Fuits at Khalal Maturity Stage Treated and Untreated with
CacCl,. Columns with the Same Uppercase Letter are Not &nificantly Different as Treatment (p < 0.05) While
these has Same Lowercase Letter are Not SignificaptDifferent as Storage Time (p < 0.05)
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Figure 2: Moisture Content Wet Base (%) of Barhi Fuits at Khalal Maturity Stage Treated And Untreated with
CacCl, Columns with the Same Uppercase Letter are Not Sidificantly Different as Treatment (p < 0.05) While

These has Same Lowercase Letter are Not SignificaptDifferent as Storage Time (p < 0.05)
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Figure 3: Mass (g) of Barhi Fruits at Khalal Maturity Stage Treated and Untreated With CaCl Columns with the
Same Uppercase Letter are Not Significantly Differeinas Treatment (p < 0.05) While These has Same Lomwase

Letter are Not Significantly Different as Storage Time (p < 0.05)

Addition to CaCl2 treatments and storage time eff@cdensity and total color difference of Barhiifs, the level
of CaCl2 treatments is significantly affecting oegdé properties. The existing results are showrigar€ (4) and Figure

(5) respectively.

NAAS Rating: 3.00 - Articles can be sent teditor@impactjournals.us




| Effect of Calcium Chloride Solutions on Marketing Quality of Freshbarhi (C.V.) Date 9|

Density, g.cm™

087 | Aa aBa Ba

=
w

ABa

Density, g.cm®
=
&
&

Lt e —]

N =
o

Lt

2 2 2

B aR

|—¢—¢—&|—|
Cg, T 2

2% Caqe
1% Cs a2
29 Caqz

, week one week two weeks three weeks

Figure 4: Density (g.cm-3) of Barhi Fruits at Khald Maturity Stage Treated and Untreated with CaCk. Columns
with the Same Uppercase Letter are Not Significantlyifferent as Treatment (p < 0.05) While These haSame

Lowercase Letter are Not Significantly Different asStorage Time (p < 0.05)

50 Total Color Differences
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Figure 5: The Total Color Difference (Dimensionlessof Barhi Fruits at Khalal Maturity Stage Treated and
Untreated with CaCl,. Columns with the Same Uppercase Letter are Not Gnificantly Different as Treatment

(p < 0.05) While these has Same Lowercase LettereaNot Significantly Different as Storage Time (p <.05)

For mechanical properties under study Figure (8)ubh Figure (8) illustrated the effect of Ca@katments and

storage time on Hardiness, Springiness and Chewespectively.
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Figure 6: Hardness (N) of Barhi Fruits at Khalal Maturity Stage Treated and Untreated with CaC}. Columns with
the Same Uppercase Letter are Not Significantly Diffrent as Treatment (p < 0.05) While These has Same

Lowercase Letter are Not Significantly Different asStorage Time (p < 0.05)
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Figure 7: Springiness (Dimensionless) of Barhi Fras at Khalal Maturity Stage Treated and Untreated wth CacCl,.
Columns with the Same Uppercase Letter are Not Sigficantly Different as Treatment (p < 0.05) While These has

Same Lowercase Letter are Not Significantly Differenas Storage Time (p < 0.05)
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Figure 8: Chewiness (N) of Barhi Fruits at Khalal Maturity Stage Treated and Untreated with CaC}. Columns with
the Same Uppercase Letter are Not Significantly Diéfrent as Treatment (p < 0.05) While These has Same

Lowercase Letter are Not Significantly Different asStorage Time (p < 0.05)

These all differences in physical and mechanicaperties under study could be owing to that thdiegion of
calcium chloride acts as a barrier, by this meamdtihg water transfer and thus delaying dehydrataf the fruits
(Sohail et al. 2015).

EFFECT OF CALCIUM CHLORIDE TREATMENTS ON BOTH DECAY AND WEIGHT LOSSES
PERSONAGE

After seven days, the decay of fruits in zero Ca@atment (control treatment) was 12.4%z1.2 withiketreated
fruits were lower than ten percentages. Dramayjicttiie decay index was doubled in the next sevgn dad tripled at the
end of the experiment as illustrated in Figure f&)alysis of variance showed significant differem@gther in treatments
vector or storage time vector as in Table (1). Weight loss percentage, the same behavior was fanddshown in Fig
(9) and Table (10).
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Figure 9: Effect of Calcium Chloride Treatments andStorage Time on Decay Index
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Figure 10: Effectof Calcium Chloride Treatments and Storage Time oiWeight Losses, %

Table 1: Calcium Chloride Treatments and Storage Time on Dexy Index andWeight Losses, %

Storage Time Decay Index, % Weight Losses, %
(Day) 0% CaCl2 | 1% CaCl2 | 2% CaCl2 | 0% CaCl2 | 1% CaCl2 | 2% CaCl2
7 12.4%41.1 | 10.1%+1.3 | 8.3%1.4 740.3 3.5%°+0.E 2.440.5
14 28.6°+1.3 | 20.7°+2.0 | 18.7+15 | 14%+1.2 7.8°+0.6 | 5.2°40.9
21 62.4°+3.1 | 50.3%+2.4 | 40.3°+1.6 | 20°+15 | 11.3°+1.1 | 10.1°+1.2

* For each property, values are expressed as nsandard deviation. Values in the same row hauiegsame
uppercase letter (A, B, or C) are not significardifferent by pairwise LSD tests at p < 0.05, ardues in the sam

column having the same l@ncase letter (a, b, ¢, or d) are not significadifferent at p < 0.0!

SENSORY EVALUATION

The sensory profiles of all treatment are presemtdeigure (11). These profiles showed attributes of Barhe:

fruits along the storage time.
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Figure 11: SensoryProfiles for Calcium Chloride Treatments and Storag Time
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CONCLUSIONS

The obtained results showed that there is no sogmf differences between one percent calcium wddreated

fruits and two present on the quality attributerthermore, studies a chemical analysis is needezbtelude precise

results.
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