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Abstract

This work aimed to study the effect of calcium spraying on total
vegetation during growth period on the shelf life of vegetables turnip,
carrot and Jerusalem artichoke as a fresh tubers, and after pickling
process. The results revealed that treating vegetables by spraying in(18%
Cao) and carbomax (30 % Cao) solutions in spraying by rate 1 gram / 1
liter water after month from planting vegetables by rate once every week
until harvesting season ,calcium chloride was added to a samples without
spraying calcium for comparing fresh tubers . The obtained data showed
that the spraying micronate lead to increasing. The shelf life of both
turnip and carrot by rate 2 days, compared the Jerusalem artichoke by rate
3 days in fresh state comparing with control sample. Carbomax spraying
lead to increasing of shelf life of turnip (3 days) while lead on increasing
the shelf life of both carrot and Jerusalem artichoke by rate 5 days in fresh
state comparing with control sample. In pickling process, the calcium
added or sprayed lead to increasing the period shelf life obliviously,
which added Cao lead to increasing. The shelf life of prickled turnip from
63 days in control sample to 95 days and increasing the shelf life of
prickled carrot from 94 days in control to 122 days, too increasing the
shelf life of pickled Jerusalem artichoke from 340 days in control sample
to 351 days and that, is was nearly with sprayed calcium micronate
While Carbbomax sprayed lead to on increasing of the shelf life of
pickled turnip from 63 days in control sample to 97 and lead to increasing
the shelf life of prickled carrot from 94 days in control sample to 125
days, too increasing the shelf life of prickled Jerusalem artichoke from
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340 days in control sample to 355 days .Finally in organoleptic
evaluation ,the pickled which sprayed or added calcium for it had got a
high score than control samples in all characteristics and over all
acceptability.
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Introduction

Alzamora et al (2005) this contribution brings together report of
progress in the development of functional fruit and vegetable matrices
enriched with probiotics and minerals (calcium and zinc). Main aspects
discussed are the kinetics of matrix fortification, the viability of some
active compounds and the interactions between calcium, the cell structure
and the mechanical properties of fruit and vegetable tissues. Vacuum
and/or atmospheric impregnation techniques seem to be feasible
technologies for exploitations of fruit and vegetable tissues as new
matrices into which functional ingredients can be successfully
incorporated, providing novel functional product categories and new
commercial opportunities.

Many studies have examined the effects of calcium on fruit firmness
and decay after harvest, but few have focused on compositional changes
in cell walls of fruits throughout storage (Chardonnet et al 2003;). To
the best of our knowledge, few data exists regarding the effect of
postharvest calcium dipsin cell wall physicochemical attributes of peach
fruits and it has been mainly focused on qualitative characteristics (Wills
& Mahendra, 1989) or fungal resistance (Conway, et.al, 1992).As well
as from calcium chloride, which has been extensively used in fresh fruits
(Chardonnet et al., 2003; (Manganaris et al (2007) The effects of
postharvest calcium applications on cell wall properties and quality
attributes of peach fruits (Prunus persica L. Batsch,cv. ‘Andross’) after
harvest or cold storage up to 4 weeks .The fruits were immersed in
deionised water or in different calcium sources (calcium chloride, calcium
lactate and calcium propionate) at two calcium concentrations (62.5 and
187.5 mM Ca). Calcium concentration profiles in fruits (peel and flesh),
in cell wall and in pectin fractions were determined. The calcium content
in the peel increased up to 2.7-fold, whereas flesh increased up to 74%, 1
day after immersion. The increase of flesh was accompanied by increase
of cell wall calcium, which corresponded to a significant increase of
calcium in the water-insoluble pectin fraction. However, calcium became
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saturated in the water-insoluble, but not water-soluble, pectin fraction
with 62.5 mM Ca treatment. Treatment with 62.5 mM Ca salts was as
effective as higher concentrations of calcium chloride flesh browning
symptoms were characterized by reduced ethylene production, and
reduced activities of the pectin modifying enzymespoly-galacturonase and
pectin-methyl-esterase. All rights reserved..Postharvest calcium dips can
increase calcium content considerably compared to pre harvest sprays,
without causing fruit injury, depending on salt type and calcium
concentration. Postharvest calcium application maintains cell turg or,
membrane integrity, tissue firmness and delays membrane lipid
catabolism, extending storage life of fresh fruits (Garcia etal., 1996;.
Babu et a.,| 2015Study was to examine the effectiveness of different
Ca+2 treatments on the post harvest physiology and quality of loquat
fruit. Freshly harvested loquat fruit was treated with different
concentrations of calcium chloride (1%, 2% and 3%), stored at 4 °C, RH
85-90%, and evaluated regarding various quality parameters. Results
showed significant (p = 0.05) retention of firmness and ascorbic acid
content in samples dipped in 3% calcium chloride. Total soluble solids
content was inversely correlated with acidity and throughout the 24-day
storage period was significantly (p = 0.05) lower in samples treated with
3% CaCl2 than the untreated samples. Results of the weight loss %,
firmness and vitamin C assessments suggested that 3% CaCl2 was helpful
in extending shelf-life.

Studies have shown that the rate of senescence often depends on the
calcium status of the tissue; increasing calcium levels alter various
measures of senescence such as respiration, protein, chlorophyll content
and membrane fluidity (Poovaiah, 1986). Calcium (Ca2 + ) has been
extensively reviewed as both an essential element and in regard to its
potential role in maintaining postharvest quality of fruit and vegetable
crops (Kirkby and Pilbeam, 1984). The presence of Ca2+ ions
contributes to the linkages among pectic substances within the cell-wall
(Demarty et al., 1984). It also reduces the rate of senescence and fruit
ripening (Ferguson, 1984). One percentage solution of CaCl2 delayed
fruit ripening, improved resistance to fungal attack and maintained the
structural integrity of cell walls of strawberry fruit during a 10 day
storage period at 3°C (Lara et al., 2004). Softening was delayed and
storage life was increased by 10-12 weeks in Kiwi fruits stored at 0°C by
application of 1% CaCl2, compared with untreated fruit (Dimitrios and
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Pavlina, 2005). One percentage CaCl2 dip reduced softening and
browning rates of ,,Bartlett™ pear slices (Rosen and Kader 1989). High
calcium concentrations decreased calcium-associated flesh browning
symptoms in fruits (Hewajulige et al., 2003) . Luna et al., (2000)
Fresh-cut cantaloupe cylinders were dipped for 1 min in 2.5% solutions of
either calcium chloride (CaCl2) at 25°C or calcium lactate at 25 and
60°C. Firmness, microbiological (Total Plate Count, Yeast and Mold, and
Microaerophilic Bacteria) and sensory characteristics, respiration (CO2)
and ethylene (C2H4) production were evaluated during 12 days storage at
5°C and 95% relative humidity. Both calcium salts maintained melon
firmness throughout cold storage. CaCl2, but not calcium lactate,
imparted undesirable bitterness to the fruit pieces. No significant
differences were observed in the physiological behavior of the treated
fresh-cut compared to just-cut samples.

This work was carried out to study the effect of calcium spraying on
turnip, carrot and Jerusalem artichoke during growth vegetation on shelf
life post harvest and after pickling process. On the other hand to introduce
the Jerusalem artichoke as new product in pickling world

Materials and methods

1- Materials

1.1 vegetables seeds

A- Carrots seeds (Royal anteni ,from seminis company ,(U.S.A)were
obtained from local market in Al -Kasasin Ismilia

B-Turnip seeds (Balady) were obtained from local market in Kasasin

Ismilia

C- Jerusalem artichoke seeds were obtained from Al-Kasasin research

station

1.2 Chemicals

A-Micronate CaO 18% -Boron 2% from Al Qawafal Company —jordan

were obtained from Al hady Company in new Salhia

B-Carbomax CaO30 % -Boron 1% from Ispmar Company Spain were

obtained from Al hady company in New Salhia

C-Calcium chloride were obtained from Al Gamhoria Company of

chemical material in Zagazig — Sharkia

2.Methods

A- Planting the seeds in Kassasin Research Station

A-Each kinds of vegetables were planted in three areas in January 2015
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B-Spraying calcium

1-Micronatet (CaO 18%) were sprayed after one month from planting

the seeds on one area from each vegetables by moter sprayer one dose

which recommended (MAO) 1gram / liter and the spraying had been

done once every week until harvesting the product .

2- Carbomax (30 % caO) were sprayed after one month from planting

the seeds on one area from each vegetables by moter sprayer one dose

which recommended (MAO) 1gram / liter and the spraying had been

done once every week until harvesting the product

3-Control sample no spraying for one area from each vegetables

C- harvesting the products of vegetable s

The products of vegetables were harvested and were put in the table (1)

to compare between the shelf life on sprayed vegetables which control

samples of each vegetable

D-Pickling process

Every groups of vegetables were pickled in salt solution 10% salt NaCl
after cutting into small pieces for testing the shelf life of vegetables
after pickling process and Cacl2 were added 1 grm / 1kg for
Another samples for comparison.

E-Method Analysis .

Total solids, PH value, moisture content and Ec( Electric conductivity)
were determined according to A.O.A.C (1990).

F- Sensory evaluation

Color, texture, taste and acceptability were evaluated by panel testers.

Average of scores were considered. The qualities were A cored on a scale

ranging to lo. (Lermond 1970)

Results and Discussion

Data presented in Table (1) show the effect of sprayed calcium on

vegetables during vegetation growth in the field on shelf life after

harvesting. it could be noticed that spraying of micronate on turnip lead

to an increasing of Shelf life from 6 days in control sample to 8 days and

spraying of carbomax on turnip lead to an increasing of shelf life from 6

days in control sample to 9 days. Because the calcium is involved

maintaining the textural quality and these results are in agreement with

those reported by (Gareia et al 1996). On the other hand, the spraying

micronateon carrot lead to on increasing of shelf life 7 days in control

sample to 9 days and spraying of carbamate on carrot lead on increasing

of shelf life 7 days in control sample to 12 days and increasing of shelf
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life carbomax comparing by micronaterefer to the increasing of calcium
concentration from in micronate to in carbomax.The spraying of
micronent on Jerusalem artichoke lead on increasing of shelf life 10 days
in control sample to 13 days and spraying of carbomax on Jerusalem
artichoke lead to an increasing of shelf life from 10 days in control
sample to 15 days and that refers to the same reason which mentioned
before with both turnip and carrot.

Table (1) Effect of sprayed calcium on vegetables during vegetation
growth on field on shelf life after harvesting
etables shelf life Shelf of life of vegetables

(days)

Calcium source

turnip | carrot | Jerusalem artichoke
Control sample 6 days | 7 days 10 days
Micronota (18% CaO) 8days | 9days 13 days
Carbomax (30% CaO) 9 days | 12 days 15 days

Data presented in Table (2): show that the effect of sprayed and
added calcium on vegetable on shelf life after of pickling process it could
be noticed that added calcium chloride by rate 1 gram / 1 kg turnip.. To
brine solution lead to an increasing of shelf life of pickled from 63 days in
control sample to 95days and lead lead to on increasing the shelf life of
pickled carrot from 94 days in control sample to 122 days
Table(2) Effect of sprayed and add calcium on vegetables on shelf
life after pickling process

Calcium I:Osus:lelf lite Shelf of life of vegetables (days)
turnip carrot Jerusalem artichoke
Control sample 6 3days 94 days 340 days
Cacl2 95days | 122days 351 days
Micronota 18% CaO | 97 days | 125 days 355 days
ggor/i) %rz?)x sprayed 123 days | 160days 390 days

On the other hand, it lead to on increasing the shelf life of pickled
Jerusalem Artichoke from 340 days in control sample to 351 days.These
results are in agreement with those reported by Chardonnet et al (2003)
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Micronate sprayed lead to an increasing of shelf life of pickled turnip
from 63 days in control sample to 97days and lead to on increasing the
shelf life of pickled carrot from 94 days in control sample to 125 days. On
the other hand, on its lead to increasing the shelf life of prickled
Jerusalem Artichoke from 340 days in control sample to 355days
carbomax sprayed.

The long period of shelf life on carbomax than micronate in all pickled
vegetables referes to the increasing of calcium concentration on
carbomax .

Data presented in Table (3) show the effect of pickling process in some
charchtaristices of vegetables in control sample.

Table (3) effect of pickling process on some charachtristics on

vegetables in control sample

easurements
EC (ppm) PH T.S% | Moisture%
product
Fresh turnip 312 6.7 13% 87%
Pickled turnip 3240 4.15 9% 91%
Fresh carrot 390 6.50 20% 80%
Pickled carrot 2040 4.50 18% 82%
Fresh Jerusalem 454 6.70 | 15% 85%
artichoke
Plc_kled Jerusalem 263 396 1204 88%
artichoke

From Table(3), was observed that the EC increased by picking
samples pickling process lead to an increasing the EC of all pickled
vegetables and that’s refers to that salt sodium chloride in brine solution.

- Pickling process lead to decreasing the PH values of all pickled
vegetables from neutralized medium in fresh to acidfied medium in
pickled.

-but the pickling process did not affect on the color of all vegetables, On
the other hand the pickling process lead to decreasing the Total solid
(T.S) with increasing in moisture% with all prickled vegetables.

- Sensory assessment of Jerusalem artichoke, carrot and turnip revealed
that the test treatment after calcium sprayed (CaO30%). Data of the
organoleptic evaluation of pickled vegetable in the results presented in
Table (4) in dictated that the color had high scores in all vegetables
samples with calcium added or calcium sprayed.
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eatments -
Turnip carrot Jerusalem artichoke :(é’
Charachraristics
o o o
@ S 8 @ S B @ S g
el 5|8 |2 8| 5|8 |5 E| 5|8 |x5¢
FL 128l 8| 2| g 28)¢g3| B g|28| 58
o o S 33 S =} ) L3 S o ) ) S 3| € -
5 =) = o 5 =) g E = = = = 5 @
S| 2| g | 5| 2| 8 29 5| 2 |¢8 © g
(&} S =2 o S s O 8 =3
= = =
color 7.3 7.8 8.1 8.3 8.1 7.9 8.4 9 7.9 8.3 8.5 9.1 1.52
taste 7.1 8.2 8.5 9.1 8.4 8.4 8.6 9.1 8.1 8.5 9 9.1 1.61
texture 7.2 8.3 9.1 9.4 8.6 8.9 8.8 9.2 8.6 8.8 9.1 9.3 1.67
Over All
. 75 8.4 8.8 9.2 8.2 8.3 8.6 9.1 8.3 8.7 9 9.2 1.83
acceptability

-Taste and texture high score in all vegetables with calcium compared by

control samples in all vegetables.

Cost benefit: calcium compounds are very cheap and very economically

by comparing the obtained results.

On the other hand, sprayed microcnate or carbomax had high scores in

over all acceptability in turnip carrot and Jerusalem Artichoke

Reference

Alzamora, , Daniela Salvatori, Mari’a S. Tapia, Aurelio Lo pez-
Malo,Jorge Welti-Chanes and Pedro Fito(2005) Novel functional
foods from vegetable matrices impregnated with biologically active
compoundsJournal of Food Engineering 67 (2005) 205-214

AOAC, (2000): Official Methods of Analysis of Association of Official
Analytical Chemists B, 17th edn..

Babu Irrum Muhamad Azhar Ali , Farah Shamim , Zarina Yasmin ,
Muhammad Asghar and Abdul Rahim Khan (2015) : Effect Of
Calcium Chloride Application On Quality Characteristics And Post
Harvest Performance Of Loquat Fruit During Storage International
Journal Of Advanced Research (2015), Volume 3, Issue 1, 602-610

Chardonnet, C. O., Charron, C. S., Sams, C. E., & Conway, W. S.
(2003). Chemical changes in the cortical tissue and cell walls of
calctum infiltrated ’Golden Delicious’ apples during storage.
Postharvest Biology and Technology, 28, 97-111

Conway, W.S., Sams, C.E., McGuire, R.G. and Kelman, A. (1992):
Calcium treatment of apples and potatoes to reduce postharvest
decay. Plant Disease., 76:329-334.

236



Journal of Home Economics, Volume 27, Number (1), 2017

Demarty, M., Morvan, C. and Thellier, M. (1984): Ca and the cell
wall. Plant Cell Environ., 7: 441-448.

Ferguson, 1.B. (1984): Calcium in plant senescence and fruit ripening.
Plant Cell Environ., 7: 477-489.

Garcia, J. M., Herrera, S., & Morilla, A. (1996): Effects of postharvest
dips

in calcium chloride on strawberry. Journal of Agricultural Food
Chemistry, 44, 30

Hewajulige, 1. G. N., Wilson-Wijeratnam, R. S., Wijesundera, R. L.
C., & Abeysekere, M. (2003): Fruit calcium concentration and
chilling injury during low temperature storage of pineapple. Journal
of the Science of Food and Agriculture, 83, 1451-1454

Kirkby, E.A. and Pilbeaam, D.J. (1984): Calcium as a plant nutrient.
Plant cell Environ., 7: 397-405.

Lara, I., Garcia, P. and Vendrell, M. (2004): Modifications in cell wall
composition after cold storage of calcium treated strawberry
(Fragaria x ananassa Duch.) fruit. Postharvest Biology and
Technology., 34(3): 331-339.

Lermond, L. (1970) The Form of Man. New York, Brill.

Luna-Guzma'n , Diane M. Barrett (2000): Comparison of calcium
chloride and calcium lactate effectiveness in maintaining shelf
stability and quality of fresh-cut cantaloupes Postharvest Biology and
Technology 19 (2000) 61-72

Manganaris a, M. Vasilakakis a, G. Diamantidis a, I. Mignani(2007):
The effect of postharvest calcium application on tissue calcium
concentration, quality attributes, incidence of flesh browning and cell
wall physicochemical aspects of peach fruits Food Chemistry 100
(2007) 1385-1392

Poovaiah, B.W. (1986): Role of Calcium in prolonging storage life of
fruits and vegetables. Food Tech., 40: 86-89.

Rosen, J.C. and Kader, A.A. (1989): Postharvest physiology and quality
maintenance of sliced pear and strawberry fruits. J. Food Sci., 54:
656-659

Wills, R.B.H. and M.S. Mahendra. 1989: Effect of postharvest

application of calcium on ripening of peach. Aust. J. Expt.
Agr. 29:751-753.

237



Journal of Home Economics, Volume 27, Number (1), 2017

il gl s A gk shal) (e JS Ao A ol 635 sl )

058 a8 Cpal e cad ) g 518 g £ g2ea
an el Ggaall S e A Y L 55 say dgaa Ailiuad) 3lialall L 5l iS5 gy and
ran —Age ] 530 Gl 38 e -Gl &gy dgre— (udallad) 5 (5 puadl) JISEN e aud

‘ ; ol padlal

58 Uil (g pmdll ¢ sanall o a sl 5y 50 Al 0 ) Gan ) 138 Caagy
3y sall 3 dlasll aay dd gl yhally el s ChdllS Ol 5 pmdll (amy ada s o salll
Jalal) dplee 22y SIS 5 4 Sl

Ay o gandlS 2l 9)A o (g ging (535 Cuig Sae S e aladinl o3 S
slo il foa) Janes Gl (A pandlS 20T 04F o s 535 Sl sy JS S e
pladinl o3 Loyl sbaal) Ja g sanl IS5y Jarar ey il g puadl) @lli del ) ) 2y el
el aslee (g8 4 el Ll o ol dial dilaly o saudlSl) oy ) 5

5 sl cligad da Sl Al & YIS Lole Jeasia) gl ol 8
dais 5aly 55 (s yalls il Jads (ge S B 830 ool LigSaall i) o 5 paal
Al il s Js sl clipally 45l @lld g ds SUall allad) 8 Gl 5 LT Y Jaray S dd sl ylall

Dol Wl g ¥ e cadll) Bais oae sal) ) gl GSlasi)SI (G Lia
J s RSl Cliny 45 jlie 13 5 A Sl Al G a0 © Janay 485k Hhall

Cilaal) o saallll () Jilailly 3 il 5 puadll e (& Lia) il @yl
o) Ciliaal)  sdlSI oy ) oIS o a5 Ay Ladal) B B3y ol sl
an VYY) e Jlaall 5l dada ol s 90 (DAY e Jlaal) cdll) daes 30y )
b il A e Mgl e g Yoy I YL e AR 4dshphall dais saly )
Js sl

Y e Jlall cadll) Jais e 333 ) sl (eSla sa IS a sallSH (5 e Ll
Sl 48 gha lal) Jada 50l ) s as VU (I 9E e JISal el Jads 52l 3 ) eal 5 VYT
Clioa  eall ol de Sl Mgl Jeoag Y0 ) Jy i€l 8 oag YEr (e
O el ala o asndl€ L) Giloaall ol agandlSIL 4 s jallAllsall <l 5 il
Js RSl & Sl

238



