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THE EFFECT OF POSTHARVEST TREATMENTS WITH
ETHANOL OR CALCIUM CHLORIDE ON FRUIT QUALITY
OF FRESH ZAGHLOUL DATES
[52]

Abd E1-Naby',S.KM. and S.S. Soliman'
ABSTRACT

Zaghioul date bunches (Phoenix dactylifers L.) were harvested at Khalal stage
(maturity) after 21 weeks from pollination during 2001 and 2002 seasons. Fruits
with the spikelets were subjected to different concentration of ethanol vapor (as ex-
ternally naturally volatiles) in sealed jars (as container) or immersed in calcium
chloride solutions and stored at 5°C. Both calcium dipped fruits at 6% and ethanol ex-
posed ones at 6 mi/kg gave the least percentage of rutab, decay, unmarketable fruits,
weight loss and crude fibers, as well as length and width of fibers comparing with other
treated and untreated fruits. Also, CaCl, immersed fruits surpassed other treatments re-
garding reduction in decay percentage and increasing in total soluble solid/fotal acidity
ratio, total and reducing sugars content. Meanwhile, ethanol exposed fruits give the best
reduction in shrinkage of fruits and increasing nonreducing sugars. On the other hand,
low decay and weight loss percentages were observed during shelf life (marketability
period) with the aforenamed Ca treatment. Such fruits had the highest TSS and TSS/acid
ratio, while ethanol treated fruits appeared the lowest percentage of rutab fruits. Thus, it
is adviseable to treat the Zaghloul date fruits with ethanol vapor on the container level at
6 ml/kg or with calcium chloride solution at 6% rate accompanied with cold storage at
5°C and a 85% Relative Humidity . for entering the fruits into the rutab stage at slow
rate, consequently extending the marketing season and keeping good eating quality.
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INTRODUCTION physiological changes leading to ripen-

ing. The development of techniques to

Zaghlou! date palm is the most im-
portant cultivar of soft dates and is very
demanded in the Egyptian market, its
fruits is consumed fresh at Khalal stage
(full red colored stage). The main prob-
lem associated with this cultivar is the
tendency to deteriorate quickly through

delay and/or manage ripening would en-
hance the commercial and economic
value of this crop and provide a delicious
product for consumers (Al-Hooti et al
1997). These techniques include: cold
storage, control atmosphere storage, eth-
ylene addition and/or removed and inhi-

1- Pomology Dept., National Research Center, Dokki, Giza, Egypt. -

(Received May 8, 2003)
(Accepted June 7, 2003)



716

bition of ethylene action through chemi-
cal means. Kamal (1995) found that 5 or
7°C were siitable temperatures to store
Zaghloul date for two months, mean-
while, El-Shiekh (2001) noted that 4°C
was favourable for maintaining the
Zaghloul quality for 3 week. The ability
of ethanol to inhibit fruit ripening and
senescence in climacteric fruits was re-
ported by Saltveit and Sharaf (1992), on
tomato and Hewage et al (1995), on ba-
nana. Moreover, Ritenour e al (1997)
reported that this ability scems to be
dependent on a number of factors which
include species, cultivar, maturity,
applied concentration, mode of applica-
tion and duration of exposure. Also, Ser-
rano ef al (2001) reported that dates
could be considered as a climacteric fruit.
In addition, postharvest dipping with a
Ca-solution improved storage quality
(Poovaiah, 1988). Calcium generally
seen as ‘protective in reducing the rate of
plant senescence and fruit ripening
(Ferguson and Drobak, 1988).

The objectives of this study is to test
whether ethanol or calcium treatments
can delay the ripening and keep the best
fruits appearance and quality of Zaghloul
date under cold storage.

' MATERIAL AND METHODS
Plant material

Mature bunches of Zaghloul date
(Phoenix dactylifera L.) were harvested
in 15'%, Sept., 2001 and 17% Sept., 2002
seasons from the experimental orchard,
Ministry of Agriculture at Kanater El-
Khairia, Kalubia Governorate, Egypt. The
bunches were picked when they reached
the commercially derived color at Khalal
stage, (21 weeks after pollination) ac-
cording to Mawlood, (1980), washed
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with tap water and air dried. Sound fruits
with the spikelets were selected and di-
vided into two groups:

The first group of fruits were paced
with ethanol in 20 litre air tight glass jars
for 12 hours using a rate of 4 ml etha-
nol/kg. fruits added to a 3 litre sealed
container “jars” as noted by Hewage et al
(1995). Such, fruits were subjected to
different ethanol concentrations as fol-
lows: 2,4 or 6 mi ethanol/kg. fruits/3 litre
jars, these act 13.33, 26.66 or 40 ml etha-
nol/6.66 kg fruits (= almost 220
fruits)/20 litre jars, the same amount for
control treatment (untreated) imprisoned
in 20 litre sealed jars for 12 hours to fa-
cilitate ethanol evaporation, reagent grade
ethanol 95% was pipetted into a folded 9
cm diameter filter paper positioned on a
Petri plate inside each jars according to
(Ritenour et af 1997). The jars were
immediately sealed with blaster band for
up to 12 h., then after ethanol exposure,
the jars were opened and allowed to ven-
tilate, and to ripen in four standard carton
boxes per treatment.

The second group of fruits were
dipped for 5 minutes in calcium chloride
(CaCl,) solution at 2,4,6% concentration.
Also, the same quantity for control treat-
ment (untreated) were immersed in dis-
tilled water for 5 min., then fruits per
treatment were dried in open air, packed
in four standard boxes. All carton boxes
(eight different treatments) were stored at
5°C and 85% Relative Humidity in Na-
tional Research Center. Each treatment
was replicated three times, one box each,
in addition, one box was added for
chemical analysis.

Fruit quality determinations

They were conducted at 10 days in-
tervals throughout the storage period till
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the percentage of unmarketable fruits in
all treatments reached > 50%. Samples of
the two treatments had the less unmar-
ketability fruits in the end of storage (50
days) were taken and left at ambient room
(21 + 1°C & 56 + 2 RH.)for2and 4
days (shelf life) to simulate marketing
conditions and analyzed thereafter.

Rutab percentage, Decay percentage as
well as, unmarketable fruits % were cal-
culated as sum of Rutab and Decay %.
Weight loss in each sampling time was
determined after excluding Rutab fruits
and the percentage of loss was calculated.

Total soluble solids (TSS) using hand
refractometer, total titratable acidity as
citric acid (according to the A.Q.A.C,,
1995). TSS/acid ratio was calculated.
Total sugars in dry weight were deter-

mined according to the method of Lane.

and Eynon as described in A.O.A.C.
(1995), crude fibers was determined in
dry weight according to the procedure
described by the A.O.A.C. (1995). Also,
Shrinkage % in the end of storage was
determined.

Fiber length and width: 0.5gm. pulp
samples were first impregnated in definite
amount of water. For isolating non-
cellulosic fibers and bleaching the fibers,
sodium hydroxide was used as alkalin ata
concentrations of 2% and 8%, consis-
tency on water bath at 80°C for half hour,
then the samples were treated with 5 mi
of chlorox (5.2% conc.), 3% consistency
and pH of 10.5 at start and 9 at the end,
this stage was carried out at temperature
of 60°C for !4 hour, this stage was re-
peated another time, with filtration and
washing of sample after every stage, then
it was impregnated in distilled water for
24 hours, follow by stirring using glass
rod for desintegration. Few amount of
fibers was transferred between two sites
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from glass rod. (Casey, 1952). The fiber
length and width were measured using
Nikon Profile Projector V-12, 18/88 Nip-
pon Kogaku, X100, lmin. vemier),
expressed as micron “p”, this was meas-
ured in the second season only because
there was difficult chewing or mastica-
tory of pulp was observed at the end of
storage period in the first season.

Statistical anlaysis: The obtained
data were statistically analysed according
to Snedecor and Cochran (1982).
Means were compared using Duncan’s
multiple range test (Duncan, 1955) at the
5% level of probability.

RESULTS AND DISCUSSION

A) Physical and Chemical Changes
during cold storage

1- Rutab fruits percentage: It means
that the fruits begin to soften and ac-
quiring a darker and less attractive color
from the previous stage (Sawaya et al
1986).

The results presented in Table (1,)
indicated that rutab fruits gradually in-
creased as the cold storage period ex-
tended till 50 days during the two sea-
sons. This result is in harmony with Ka-
mal (1995) on Zaghloul and Samani date
fruits. Both calcium dipped date fruits at
high concentration (6%) and ethanol ex-
posed date fruits at 6 ml./kg. had the low-
est rutab percentage as compared with the
untreated and other treated dates, this was
more obvious in the first season. Moreo-
ver, date fruits exposed to ethanol at
6ml’kg. gave significantly lower rutab %
than those dipped in calcium at 6% conc.
throughout shelf life period, (Table 1;).
This was true in the two seasons.
This may be due to possible mecha-
nism for the retardation of ripening
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Table la. Rutab fruits percentage of Zaghloul date during cold storage (5°C& 85% R.H.) as affected with ethanol and

calcium chloride treatments in 2001 and 2002 seasons

Season Season 2001 Season 2002
Storage period(days)
10 20 30 40 50 Mean 10 20 30 40 50 Mean
Treatment .
Without cthanol 267 207 3046 5525 7900 4329A | 1602 2369 2647 4749 7674  38.08AB
(untreated)
Exposummtr/:;hanol 82 | 219 215 2337 6002 TI73 3889AB | 612 1849 2234 4967 6130 35.68AB
E"""’:‘::f /::"‘“d at 601 1392 1731 6014 7627 3473AB | 957 1823 2457 5339 8426  38.00AB
B"p“m /kg"""ml 8t | jag1 1698 2059 3859 6421 3086 | 601 1198 1555  50.54 6284  29.38B
thandmmldnknde 1979 2562 3063 6480 7649  43.74A | 1434 2551 3125 4947 7400  3891A
0 (n -
mm‘wzo ” wlodde | oo 232 25853 6432 7208 40BA | 1704 1945 2177 5422 6777  36.07AB
Dipping in ‘m“% chloride | 5155 2547 2706 5273 29  4003A | 1660 1997 2236 4913 6262  34.14AB
Dipping in ‘Wm nchloride | “goc 1280 1440 2624 4858 2208C | 703 1327 2054 5066 6382  31.06AB
Mean 15450 21C0  2367C  5276B 70954 160D 18828 2311C  S0S7B  71.73A

Table 1b. Rutab fruits percentage of Zaghloul date during shell life (21 # 1“C and 56 + 2R 11.) as affected with ethanol

and calcium chloride treatments in 2001 and 2002 seasons

Means with the same letters are not significantly different at 5% level.

Season Season 2001 Season 2002
Shelf life (days) )
Treatment 2 4 Mean 2 4 Mean
Exposure to ethanol at 6 ml./kg 9.45d 18.08b . 13.76B 3.03¢c 15.60b- 9.33B .
Dipping in calcium chloride at 6% 15.29¢ 37.33a 26.31A 16.25b 43.75a 30.00A
Mean 12.37B 27.71A 9.64B 29.68A
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(rutab) that under these anaerobic condi-
tions ethanol accumulate, therefore, in-
hibits or slows down the ripening process
(rutab) in some way (Davies, 1980).
These results are in line with the findings
of Hewage et al (1995), who found that
ethanol retarded banana ripening at the
highest conc. used. Also, Ferguson and
Drobak (1988) reported that Ca™ is gen-
erally seen as protective in reducing the
rate of plant senescence and fruit ripen-
ing.

2- Decay percentage: From Table
(2.) it can be concluded that no signifi-
cant changes were shown in decay per-
centage of Zaghloul dates as storage pe-
riod advanced till 30 days from the cold
storage at 5°C then decay was signifi-
cantly increase till the end of storage (50
days), where they reached 15.00% in the
first season and 13.08% in the second
season. Thus, exposure to ethanol at a
rate of 6mV/kg was effective in decreasing
decay % followed with dipping in CaCl,
at 6% rate. On the other hand, when the
treated dates were hold at shelf life con-
ditions (Table 2,), calcium treated fruits
appeared to be the lowest in decay per-
centage compared with ethanol exposed
fruits. This was true in both seasons, Cal-
cium induced resistance to postharvest
pathagens which attributed to an interac-
tion between certain cell wall components
and Ca ions (Conway e al 1994). The
obtained results are confirmed by Singh
et al (2000), on mango; Abd Al-Naby
and Nadir (2002) and Souza et al
(1999), on peach with calcium rule. Also,
by Ghahramani et al (2000), on apple
and Hewage et al (1995), on banana with
ethanol rule.

3- Unmarketable fruits percentage:
Unmarketable fruits percentage was sig-
nificantly increased as the cold storage

period advanced throughout the two
studied seasons (Fig. 1,,), it acts the sum
of rutab and decay fruits. The most un-
marketable fruits were due to increasing
rutab fruits (they are undesirable char-
acter). Treated fruits with either ethanol
vapor at 6 ml/kg. rate or CaCl,at6%
conc. both were more effective in low-
ering unmarketable fruits % than the
other treated and control fruits. This was
true in two seasons. On the other hand,
both the previous treatments (Fig. 3.1)
had no significant differences in their
behaviour during shelf life (4 days on
ambient room after 50 days storage on
5°C). In this respect, Abdulsalam (1995)
found that the high concentrations of
propolis ethanol extract were more effec-
tive than lower conc. against all the soil-
borne tested fungi.

4- Weight loss percentage: It is clear
from Table (3,)that weight loss percent-
age was significantly increased with pro-
longed storage period. The same trend
was observed in both seasons of the
study. Also, all treated and untreated
fruits recorded high weight loss because
of removing rutab fruits at each storage
period (date sampling). The Ca-treated
fruits at 6% rate in the first season and
those that exposed to ethanol at 6 ml./kg. _
in the second season had the lowest
weight loss (22.21 and 18.12%, respec-
tively). Meanwhile, the untreated and
other treated fruits were recorded from
34.48-26.25% loss in the first season and
34.05-24.00% in the second season. Be-
sides, CaCl, at 6% and ethanol at 6
ml/kg treatments under shelf life condi-
tion (Table 3,) gave the same trend in the
first season, but in the second season, Ca
treated fruits had lower weight loss than
ethanol exposed fruits. In genral, the loss
in fruit weight is mainly due to water loss
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Table 2a. Decay percentage of Zaghloul date fruits during cold storage (5°C& 85% R.H.) as affected with ethanol and
calcium chloride treatments in 2001 and 2002 seasons

Season Season 2001 Season 2002 -
h Storage period (days)
10 20 30 40 50 Mean 10 20 30 40 50 Mean
Treatment
Without ethanol )
611 1027 1027 1388 1820 1175A | 350 605 605 625 1088  6.55DE
(untreated) : . ,
Exposure to ethanol 667 1111 1333 1333 1447 1178A | 133 292 4% 595 728 444EF
At 2 ml/kg.
Exposure to ethanol 816 967 . 1133 1285 1724 11854 | 164 237 237 329 579  309F |
At4 ml/kg. .
Exposure to ethanol 228 486 486 5.53 5.53 461C 00 1.44 1.44 174 474 18TF
At 6 ml./kg.
Without calcium
; 886 886 88 1126 1524 1062AB | 734 811 811 2279 2437  1414A
Chloride (untreated) ]
i i ook .
Dipping in calcium 20 783 864 1529 1674 1094AB | 543 766 1766 1613 2230  11.84AB
Chlorideat2% .
Dipping in cakium )
4 579 122 122 1312 1804 1028AB | 642 790 1000 130 1507  1048BE
~ Chlorideat4% _
i b calc
Dipping in calium 00 00 097 1489 1455 610BC | 317 403 558 1193 1425  7.79CD
Chloride at 6% . i
Mean 551B__74%8__ 81sB__ 12524 15004 360B__ 506C _ S74C 10138 13.08A

. Table 2b. Decay percentage of Zaghloul date fruits during shelf life (21 + 1°C and 56 + 2 R H.) as affected with ethanol
and calcium chloride treatments in 2001 and 2002 seasons

: Season Season 2001 Season 2002
Shelf life (days) '
'I:ah 2 4 Mean 2 4 Mean
Exposure to ethanol at 6 ml./kg - 5.50b 15.70a 10.60A 19.39 21.05 20.20A
Dipping in calcium chlorid at 6% 2.70¢c 5.26b 3.99B 0.00 1.37 0.69B
Mean 4.10B 10.48A 9.70A 11.21A

Means with the same letters are not significantly different at 5%level.
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Fig. (1 a): Unmarketablo fruits percentage of Zaghloul date fruits during cold storage (5°C + 85 % R.H.) as affected with -
ethanol and calcium chloride treatments in 2001 season. '

100

% a

80 B o ey
10 W10 days

60 |20 days

50 ab {030 days

B40 days
50 days
{BM, of Treat.

Unmarketable fruits %

0+ CH B . H E:: :
EhOmikg Eh2mikg Eh&mixg EthEmikg CaCl20%  CaCl2 2%

"

Troatments

Fig. (1 b): Unmarketable fruits percentage of Zaghioul date fruits during cold storage (5°C + 85 % R.H.) as affected with
ethanol and calcium chloride treatments in 2002 season.
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Table 3a. Weight loss percentage of Zaghloul date fruits during cold storage (5°C & 85% R.H.) as affected with ethanol and calcium

chloride treatments in 2001 and 2002 seasons

Season Season 2001 Season 2002

torage period (days) :

Treatment 10 20 30 40 50 Mean 10 20 30 40 50 Mean
Without cthanol S04 3078 3620 4124 5754 3416A | 1377 2194 3044 3838 6005 32927

(untreated)

E"P“’l’:';':‘:l"/::h“d 359 2523 3121 3675 5134 2962AB | 716 1833 2491 3326 4388  255IBC

Exposure to ethanol 601 1782 2592 3486 4664 2625BC | 1032 1254  21.80 2732 4805  24.00C
at4 ml/kg.

Exposure to ethanol 672 1623 2352 2952 5866 2693BC | 083 85I 1620 2111 4393  18.12D
at 6 ml./kg.

! 283 ° 2804 3218 3841  69.98  3429A | 841 2698 3078 3386  67.57  33.52A
chloride (untreated) )
Dipping in cakcium

> 441 2596 3313 3710 7180  3448A | 955 2500 2929 3669  69.71  34.05A
chloride at 2%
Dippang in calcium
PP 416 2289 2813 3280 6605 3081AB | 327 1967 3003 4126 5893  30.63AB
chioride at4%
Dipping in calcium

; 447 1737 269 2629 4024  2221C | 406 1570 2411 3746 6427  2912ABC
chlonde at 6%

Mean 465E 2304D  2912C 32628 57.78A 717E 188D  2594C 33678 ST.05A

Table 3b. Weight loss percentage of Zaghloul datc fruits during shelf lifc (21 + 1°C and 56 + 2 R.H.) as affccted with

ethanol and calcium chloride‘treatments in 2001 and 2002 seasons

Season Season 2001 Season 2002
Shelf life (days)
Treatment 2 4 Mean 2 4 Mean
Exposure to ethanol at 6 ml./’kg 12.50 33.50 23.00A 19.85b 35.57a 27.71A
Dipping in calcium chlorid at 6% 8.69 36.95 22.82A 8.69¢ 34.34a 21.52B
Mean 10.59B 35.22A 14.272 34.96A

Means with the same letters are not significantly different at 5% level.
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as a result of evaporation and transpi-
ration, plus the amount of dry matter lost
by respiration. Such, Calcium is respon-
sible for reducing the evaporation of wa-
ter through fruit surface and consequently
gave the lowest loss in fruit weight.
These results are in a good agreement
with those obtained with calcium appli-
cation by Abd EI-Naby and Nadir
(2002), on Peach; Kaundal et al (2000),
on plum and with ethanol rule Ahmed
and Abd El-Naby (1999) and Hewage et
al (1995), on banana.

5- Total Soluble solids percentage
(TSS%): Results in Table (4,) showed
that TSS was increased in the first 20
days of storage at 5°C and 85% R.H.
followed by a reduction till the end of
storage period. This was significant and
true in the two seasons. Ethanol exposed
fruits at 2 ml/kg. in the first season and
Ca-dipped fruits at 6% in the second
season gave significantly the highest
' TSS% comparing with other treated or
untreated fruits, while Ca-treated fruits at
2% or ethanol exposed ones at 6 ml./kg.
and the control had the lower TSS values
in the two seasons. During the shelf life
conditions Table (4,) TSS values
decreased with prolonged storage period
up to the fourth date, as well as, Ca-
dipped fruits gave significantly high TSS
values over ethanol exposed ones. The
interaction between treatments and stor-
age periods was significant and more
obvious with the end of storage where
fruits treated CaCl, at 6% gave the'high-
est TSS values for 50 days of cold stor-
age. Thus, TSS in fruit is associated with
sensory sweetness and is the most im-
portant indicator of quality and eating
acceptability. This is in accordance with
those recorded by Hewage et al (1995)
and Poovaiah et al (1988).

6- Total acidity percentage (TA%):
As seen in Table (5,) total acidity per-
centage was significantly decreased after
20 days of all the tested treatments in the
first season, while it was observed after
10 days in the second season of storage at
5°C and 85% R.H. up to the end storage
period. No significant difference was
observed between all treated and un-
treated fruits during storage at 5°C in the
first season or during the duration at shelf
life (Table 5,) in the two seasons. Where
in the second season, Ca dipped fruits at
6% rate at 5°C and 85% R.H. had the
lowest acidity. The interaction between
treatments and storage periods was sig-
nificant in the second season where fruits
treated with CaCl, at 6% or ethanol at 6
mlkg. and stored for 50 days contained
the lowest acidity. This results agreed
with those obtained by Singh et al
(2000); Al-Hooti et al (1997) and
Hewage et al (1995).

7- Total soluble solid/total acidity
ratio (TSS/TA): It is shown in Fig. (2,p)
that TSS/TA ratio gradually increased as
storage period advanced, after 10 days
from the storage at 5°C and 85%R.H.
Where, Ca-dipped fruits at 6% rate had
the highest TSS/TA ratio comparing with
all treatments in the two seasons. Also,
this treatment had the high TSS/TA ratio
than those exposed of ethanol during the
duration at shelf life (Fig. 4,.,). This was
true in the two seasons. The same results
were reported by Serrano et al (2001);
Hewage et al (1995) and Davies (1980).

B) Some fruit physical and chemical
properties at the end of cold storage
period .

It is quite clear from Table (6,), that
Ca-dipped fruits, specially at 6% rate, had

Arab Univ. J. Agric. Sci., 11(2), 2003
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Table 4a. Total soluble solids percentage (TSS) of Zaghloul date fruits during cold storage (5°C & 85% R.H.) as affected
with ethanol and calcium chloride treatments in 2001 and 2002 seasons

Season Season 2001 Season 2002
Storage period (days) '
0 10 20 30 40 50 Mean (1 10 20 30 40 50 Mean
Treatment
Without ethanol .. .
f 28 £ 18 15 225B | 20fg 22de 292 23d  1%j 15k 210AB
(untreated) 22 c 30b 22 18 15im B I e a | ij
Exposure to ethanol 26 25de 320 25de  19hi 6kl 2324 ] 200 2o ab 23 logh  logk  20BAMC
at 2 ml./kg.
Exposure to cthanol 2f  22f 29bc  24¢ 16k 16kl 215C | 20y  21ef  28b 234 19h 15k 21.0AB
at 4 ml./kg.
Exposure to cthanol 2f 22f 29c 22f 16kl 14mn 208D | 20y 20z 29 22de 16k 14l 202¢
at 6 ml./kg.
; 2f 2f 25de  Ishi 17k 130 I97E | 20z 2lef 27bc¢ 20z 18k 15K 202C
loride (untreated) i n B B
Dipping in calsiun - .
: nf  f w68 N 15im 208D | 20fg 2lef  26c  2lef 20z l6k  20.7BC
chloride at2% sh  20gn § o W g
Dipping in calciumn , ..
3 2f  2f  29bc  2lfg 2 15Im  215C | 20)z 20z 29a 23d 19 17 213AB
chloride a1 4% 8 203h g B gh 17
Dipping i calcium . .
3 2f 2f 30b  24e 17k 225B | 20fzg  20fg  28ab 22de  2lef 18hi  21.5A
chlorideat6% 20eh 17 8 i 28 ©
Mean 220C 231B 288A 221C 182D 151E 200D 208C 280A 221B 182E 157F

Table 4b. Total soluble solids percentage of Zaghloul date fruits during shelf life (21 + 1°C and 56 + 2 R.H.) as affected
with ethanol and calcium chloride treatments in 2001 and 2002 seasons

Season ‘ Season 2001 - Season 2002
Shelf life (days)
m 0 2 4 Mean 0 2 4 Mean
Exposure to ethanol at 6 ml./kg 14bc 13cd 12cd -13.0B 14 12 11 12.3B
| Dipping in calcium chlorid at 6% 17a 15b 12¢d 146A | - 18 15 12 15.0A
Mean ' 155A 140B  12.0C 160A 135B 11.5C

Means with the same letters are not significantly different at 5% level.
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Table 5a Total acidity percentage (TA) of Zaghloul date fruits during cold storage (5°C& 85% R.H.) as affected with
ethanol and calcium chioride treatments in 2001 and 2002 seasons

Season Season 2001 Season 2002
torage period (days)

0 10 20 30 40 50 Mean 0 ., 10 20 30 40 50 Mean
Treatment

Wi(t:::;:gd‘;‘d 0092 009 009 000 0077 0054 OOBGA | 00%a  00%4a 00922 00Thc 0064 0058  (0OS0A
E"P‘;’:“;"n:]" j::‘“d 00% o 0% 0077 004  O0(G2  00MA | 00Ma 004  00%  OOTc 00514 003§ 007D
E""‘:‘;“ﬂ:ﬁ /:gf‘md 00 00 000 00 0025  O0DS OSA | 00 00M O  Osske 0028 00A 005D
E"p‘:‘;"n:l" Jk‘:f“ml 0092 0094 009 0058 06 006 OOGA | 00%a 0096 007 004k 006l  00ISm  OOGOF

mm) 002 0096 0094 0077 00® 0045 OMSA | 00Ms  O00%a 000 0064 0045 0045  OOTIC

ﬁmw 02 0096 002 00T  00SL 009  QOTA | 00% 00Ms  008% 004 003X OM&  00SSD

Dimm'm 002 00% G092 Q064 0032  00%6. OQOSA | 00Ma  00Me 0076  00Slg 003 QOlSm  OOSIE

Dipping in calc
hloride 6% 0092 0.098 0092 0.058 0026 0019  00&4A | 009%4a 0094a 0064d  005lg 0028  00l%m  00S3G
Mean l O.GZA uwm OMA 00@ 0.0@ 0032C 00945 00945 0084§ 006@ 0.038]2 Q(BIE

Table 5b. Total acidity percentage (TA) of Zaghloul date fruits during shelf life (21 + 1°C and 56 +2 R.H ) as affected
with ethanol and calcium chloride treatments in 2001 and 2002 seasons

Season Season 2001 Season 2002
Shelf life(days) | o - 4  Men | 0 2 4 Mean

Treatment
Exposure to ethanol at 6 ml./kg 0.026 0.020 0015 0.020A | 0.019 0.017 0.012 .0.016A
Dipping in calcium chlorid a1 6% | 0019 0018 ~ 0.015 0017A | 0019 0016 0.012  0.015A
Mean 0.022A 0.019A 0.015A 0.019A 0016A 0.012A

Means with the same letters are not significantly different at 5% level.

S9%ep orySez uo 135 sjusunean 1S9ATEYISO4

STL



€007 (D11 108 "ouldy °f "Aru() qery

Total soluble solids/total acidity ratio

Gthambkg EMGmixg CaCl20%  CaCi2
Troatments

i

M. of period

£110 days
020 days
820 days
140 days
8350 days

A M. of Treat.

Fig. (2 a): Total soluble solids/total acidity ratio of Zaghloul date fruits during cold storage (5°C + 85 % R.H.) as affected

with ethano| and calelum chloride treatments in 2001 season,

Total soluble solidstotal acidity ratk:
- 8388888888
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Fig. (2 b): Total soluble solids/total acidity ratio of Zaghloul date fruits during cold storage (5°C+ 85 % R.H.) as affected

with ethanol and calcium chioride treatments in 2002 scason.
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Fig. (3 a):‘Um'nlrkeuble fruits percentage of Zoghlout date fruits during shelf life (2121 °C+ 56% R.H.)
as affected with ethanol and calcium chloride treat ts in 2001
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Fig. (3 b): Unmarketable fruits percentage of Zoghlout date fruits during shelf life (2121 °C+ 56% R.H.)
as affected with ethanol and calcium chloride treat. ts in 2002
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Fig- {4 a): Total soluble solids/total acidity ratio of Zoghloul date fruits during sheff life (2121°C+56% R.H.)
as affectad with ethanol and calcium chiocdide treat in 2001
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Fig. (4 b): Totsl soluble solidsitotal acidity ratio of Zoghlou! date fruits during sheff life (21£1°C+56% R.H.)
as affectad with ethanol and calci hloride treat in 2002

Arab Univ. J. Agric. Sci., 11(2), 2003

727



£007 ‘(D11 “w§ Uy ' "Am() qRIY

Table 6a. Change in some physical and chemical properties of Zaghloul date fruits during cold storage (5°C & 85% R H )

as affected with ethanol and calcium chloride treatments in 2001 and 2002 seasons

: Season Season 2001 Season 2002
. . Non- . Non- Crude Fiber
P‘“P“"el s]::::s g.:du\;:l reducing Shrinkage ;go:l’ Reducing reducing Shrinkage fibers Width
Treatment i sugars % e Sugars % (/100gD. §
100z DW. “§I00gDW. w) @ ®
w'(“”"‘ °::;‘°' 3820f 34.80c 340cd  100cd | 408le  3144d  936c  5.00a 1652 0904 0.52la
E"’:‘;‘jﬁ;‘m‘ 40.58c  30.95¢ 9.63a S48 | 41914 3262c  929¢  460a  154b  0.707d  0.463b
E“’Z‘:‘n‘:ﬁ:“"' 4190b 33504 840a 0004 | 4070f 2980e  1090ab  2.05b L44c  0.568¢ 0.347cd
E""x“;‘;"ﬁ““" 37.58g 33.504 408 0004 | 3995h  2870f 11.25%a  1.00b 133d 0475 0336d
i oy | 3690n 33604 3301 500a | 4051  3020e  1031b  Ll4b 153b 09852 0:510a
D‘gﬁ‘“’: l"‘ :‘2‘,‘;6"" 3890 3630b  2.60d 623a | 4220c  3400b  8.20d 5.58a 134d  0927b 0475
D'PP‘"*‘I | li“:t‘:“,i"““ 39.804 35.00c 480cd 338 | 43.16b 3530a  7.85d 5.8 13le  0707d  0:359%
Dipping in calcium
PRogincalclum | 4400a  39.19a  481b 205k | 4475  3380b 1095  2.04b 129f 0347  0.220e

Table 6b. Change in some physical and chemical properties of Zaghloul date fruits during shelf life (21 + 1°C + 56% + 2

R.H.) as affected with ethanol and calcium chloride treatments in 2001 and 2002 seasons

Season Season 2001 Season 2002
ing L iucin . Total  Reducing .
g Shrinkage reducmg Shrinkage
Treatment Sug Sugars sugars % Sugars  sugars sugars %
/100g D.W. /1005 D.-W.
Exposure to ethanol at 6 ml/kg | 37.55b  33.20a 4.35b 64.8%8a | 37.00a  31.50b 5.50a 63.33a
Dipping in calcium chlorideat 6% | 40552 ~31.100 ~ 8.45a 5467b |3720a  32.16a 5.04a 53.25b

Means with the same letters are not significantly different at 5% level.
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the highest total and reducing sugars
contents comparing with other treatments.
This was true in the two seasons. While,
cthanol exposed fruits had the highest
non-reducing sugars content specially
with 2-4 ml kg. in the first season and 6-4
ml/kg. in the second season. Ethanol
exposed fruits at 6 ml./kg. appeared the
lowest fruit shrinkage % in the two sea-
sons, (disrelish character) followed by
Ca-treated fruits at 6% rate. This agreed
with Kamal (1995); Siddique and
Gupta (1994) and Abd El-Rahman
(1974) who reported similar results on
some date varieties.

In regard to, Crude fibers (sum of
pectin, hemicellulose, cellulose and lig-
nin), length and width of fibers of date
fruits, both Ca-treated fruits and ethanol
exposed fruits gave the lowest values
compared with the untreated ones, the
reduction was positively correlated with
increasing  concentrations. Ca-treated
fruits at 6% rate surpassed cthanol ex-
posed ones at 6ml/kg. This is in accor-
dance with, Sobotka and Stelzig (1974)
who reported that cellulose occurs in or-
derly arrangements throughout the pri-
mary and secondary walls of plant cells
and it might be expected that cellulose
should play a key role in texture changes,
- these changes occurred in date.

Conclusion

It is adviseable to treat the Zaghloul
date fruits with ethanol vapor in the seal
container level at 6 ml./kg. or with cal-
cium chloride solution at 6% rate fol-
lowed by cold storage at 5°C and 85%
R.H.for entering of fruits into the rutab
stage at slow rate, consequently extend-
ing the market season and keeping good
eating quality of fruits.
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