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ABSTRACT

Cold storage of dates at the rutab stage was found to be a successful method to
preserve the dates in sound condition. Different temperatures had different effects on
the fruit quality. The two stages of rutab (early ~mdlate rutab) responded positively to
the storage temperatures. However the' varietal difference for the storage was more
noticeable than the stage of maturity.

INTRODUCTION

This paper describes investigations into long term cold storage of dates
harvested at the rutab stage. Cold storage is the most widely used method in vegetable
and fruit preservation (Thompson, 1996). Rutab is the maturity stage at which the soft
varieties of dates are most commonly harvested (AI Bakr, 1972). At this stage the
dates are highly perishable because they are soft, squashy and have ahigh moisture
content (FAD, 1981). Rutab dates can be stored in different temperatures depending
,upon the length of the storage period required. Rygg and Furr(1953) recommended a
storage temperature of -18°C for one year, -3°C for up to 6 months (FAD, 1981) and
O°Cfor 1 to 2 months (Snowdon, 1990). They can be stored loose in boxes (Benjamin
1976) or still attached to their stalks (Shabana, 1988). Dates are not subject to chilling
injuries and have very low sensitivity to freezing injuries (AI Ani, 1985). According
to Fennema et. aI., (1973) the fruits which contain high soluble solids like dates (Booij
et. aI, 1995)exhibit low sensitivity to freezing injuries.

Freezing is defined as lowering the temperature, generally to -18°C or below,
which results in the crystallization of water and sometimes solutes (Fennema et aI.,
1973). The main factor in the freezing process is the crystallization~ The formation of
crystals inside the fruit tissue depends mainly on the average speed of freezing. The
speed in which the heat is removed from the fruit determines the size of the crystals in
the fruit (Fennema et aI., 1973). Quick freezing, in contrast to slow freezing, will
form a relatively bigger number of crystal nuclei;with smaller average size (Astrom,
1977). Recrystalliszation can occur around the crystallization nuclei in the tissue due
to temperature fluctuations in the store. Recrystallization refers to any change in the
number, size, shape, orientation or perfection of crystals following completion of
initial solidification (Fennema et aI., 1973). Ice crystals initially start forming in the
extracellular regions. Under vapour pressure, the intracellular water will move toward
the extracellular spaces. This process will make the ice crystal grow in size which
will eventually puncture the cells surrounding the ice crystal. This process will make
the thawed fruit softer than fresh ones (Fennema et aI., 1973). While thawing, the
punctured cells will bleed out some solutes creating a drip loss. Drip loss in some
fruits is considered to be an indication of deterioration (Astrom, 1977).
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Damage which might occur in fruits during the treeze thaw process can be
traced to chemical or physical activity. There are various types of chemical activity
like the oxidation of the phenolic compounds by the enzyme polyphenol oxidase and
physical ones like the recrystalization (Fennema et aI., 1973).

Another useful tool to describe the activity of the fruits under storage is the
"water activity" (aw). It is a useful expression used to describe the water relation to
the microbial growth and enzymatic activity (Troller and Christion, 1978). Water
activity for water is 1at O°C. It decreases at lower temperatures at -10°C (aw)is 0.907
and at -20°C (aw)is 0.864. This means that the microbial and enzymatic activities are
greater at O°C than at -10°C or -20°C. Water activity increases with higher moisture
content and decreases with lower moisture content of the sample.

MATEIDALS AND METHODOLOGY

Each date was weighed with a 4 digit balance and wrapped individually in pre-
numbered polyethylene bags of 100micron thickness and approximately 1Ox15cm in
size. All the bags were heat sealed to ensure air tightness. Then 30 dates trom each
treatment were selected randomly and put onto trays with the following design:
2 varieties x 2 harvest maturity x 6 replicates.

All the fruits were stored in temperature controlled cabinets at -20, -10, 0 and
+5°C. Five analyses, at 54 days intervals were carried out in the nine month storage
period. Other fruits of the same varieties and harvest maturity were stored at room
temperature (+20°C) to serve as a control.

In each experiment, 9 parameters were studied. The chemical ones were
moisture content, titratable acidity, total soluble solids and the pH. The organoleptic
test investigated the texture, sweetness, acidity, astringency and off flavour.

There were three factors involved in this experiment. The first one was the
temperature effect on the storage of the date fruit, in which there were four different
temperature settings +5, 0, -10 and -20°C. The +5°C were totally infected after 45
days of storage and this part of the experiment was tenninated.

The second factor was the eultivar, Khlas and Khnaize cultivars were used in
this experiment. The third factor was the stage of maturity. Two stages were used,
the early and the late rutab. Measurements of fruit quality were taken after 54, 108,
162, 2 I6 and 270 days storage. From these five analyses only 54, 108, 162 and 270
are discussed in this paper. All the treatments were arranged in a completely
randomize block design and each treatment was replicated 6 times. The data was
analysed statistically by using ANOVA and of significant differences at P =0.05.
using the Mstat computer program.
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Measurment of the TSS (%) value

A "Bellingham & Stainley Ltd. 40-85% sugar refractometer" was used to
measure the TSS.

Measurment of the pH value

A "JENWAY 3020" pH meter was used to measure the pH of fruit juice. The
meter was always calibrated by using standard 4 and 7 pH solutions before taking any
measurements. The range of the pH meter reading was between 0-14.00 resolution
was 0.01 and accuracy was :to.02 pH as per the manual of the pH meter.

Measurment of the Moisture Contentl(%)

Each single date was cut in two halves and one was spread on aluminium foil,
then weighed with a four digit balance and dried in the oven until a constant weight
was reac;hed(after five days) at a temperature not exceeding 68°C. The final weight of
the date was taken by using the same four digit balance. The percentage moisture
content was calculated:

Titratable Acidity:

The titratable acidity was measured by weighting 5 grams of the date fruit
flesh diluted in 20 ml of distilled water. The whole mixture was then filtered and a 5

ml sample titrated against O.1N NaOH with phenolphthalein used as indicator.
Titratable acidity was expressed as percent of tartaric acid:

Organoleptic test (Taste panel)

The taste panelists were mainly from Libya and occasionally others from
Yemen and Saudi Arabia. It was important to choose the paneIists from traditionally
date palm growing countries. The same panelists were continuously used from the
start of the experiment in August 1993until the end of the experiments.

Organoleptic test (taste panel) scores table

401

- - -

Nil or very low Low Medium Medium to "ig" Hig"

0-1 2 3 ., 5

Texture Soft Firm

Sweetness

Acidity

Astringency

Off flavour



RESULTS AND DISCUSSION

Effect of Temperature
Table 1 . Effects oftem erature on the % wei ht loss of dates durin storasze*

Temperature Doe -looe -20oe LSD at P = 0.05 eV%

Days in storage % weight loss

54 days 0.86 0.69

108 days 0.95 LOS

162 days 0.87 1.60

270 days I 1.85

= Fruit discarded due to rotting.
* Each figure is a mean of two varieties, two stages of maturity and six replicates.

0.42

0.64

0.70

1.10

0.12

0.19

0.26

0.30

30.50

37.40

43.10

35.60

Table 2. Effect of temperature on the % moisture content during storage*

Temperature Doe -looe -20oe LSD at P = 0.05 eV%

Days in storage % moisture content

54 days 41.17 35.00 40.63 1.38 4.2

162 days 41.40 39.00 39.40 1.65 4.9

270.days I 37.90. 40:13 1.54 4.8

. fruit discarded due to rotting.
* Each figure is a mean of two varieties~two stages of maturity and 3 replicates.

Table 3. Effect of temperature on the % TSS value during storage*

fruit discarded due to rotting after 216 days storage
* Each figure is a mean of two varieties, two stages of maturity and six replicates.

Table 4. Effects of temperature on the pH value during storage*

. Temperature Doe -1Doe -20oe LSDat P = 0.05 ev %
Days in storage pH value

54 days 7.04 7.08 7.30 0.09 2.3

108 days 6.50 7.13 6.73 0.15 3.7

162 days 6.19 6.62 6.76 0.10 2.5

* Each figure is a meon of two cultivars, two stages of maturity and six replicates.
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Temperature Doe -1Doe -20oe LSD at P = 0.05 eV%

Days in storage %TSS

54 days 55.12 54.42 56.80 1.12 3.5

108 days 57.00 55.70 56.10 0.70 2.2

162 days 54.87 55.80 57.40 0.73 2.3

270 days
I 54.70 53.80 0.77 2.4



Table 5. Effect of temperature on the titratable acidity after 108 and 162 days of
storage*

* Each figure is a mean of two cultivars, two stages of maturity and 3 replicates.

Table 6. Effects of temperature on the texture during storage*

fruit discarded due to rottmg.
* Each figure is a mean of two cultivars, two stages of maturity and six replicates.

. Table 7. Effects of temperature on the sweetness 54 days storage*

Temperature

Days in storage

54 days

ooe -IOoe -20oe

sweetness (1= low,5 = high)
4.71 4.13 4.21

* Each figure is a mean of two cultivars, two stages of maturity and six replicates.

Varietal effects

Table 8. Varietal effect on the pH value during storage*.

Temperature

Days in storage

162 days

270 days

Khlas Khnaize

pH value
6.60 6.50

7.18 7.61

LSD atP = 0.05 eV%

0.08

0.12

2.5

2.9

* Each figure is a mean of two stages of maturity and six replicates.
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Temperature ooe -IOoe -20oe LSDat P = 0.05 eV%

Days in storage % acid.

108 days 0.15 0.13 0.09 0.015 15.1

162 days 0.14 0.12 0.13 0.014 13.1

Temperature ooe -IOoe -20oe

Days in storage texture (1= soft,5 = firm)

54 days 3.96 2.83 3.46

108 days 2.04 2.33 3.00

162 days
1 2.04 3.21

270 days
1 2.25 2.83



Table 9. Varietal effect on the % TSS value during storage*.

* Each figure is a mean of two stages of maturity and six replicates.

Table 10. Varietal effect on the % moisture content during storage*.

* NS = Not significant
* Each figure is a mean of two stages of maturity and 3 replicates.

Table 11. Effects of cultivar on the texture during storage*.

Temperature

Days in storage

108 days

162 days

270 days

Khlas Khnaize

texture (1= soft, 5 = firm)

1.81 3.11

2.00 3.25

2.21 2.88

* Each figure is a mean of two stages of maturity and six replicates.

Table 12. Varietal effect on sweetness after 54 and 162 days storage*.

variety

Days in storage
Initial

54 days

162 days

Khlas Khnaize

sweetness (1= low, 5 = high)
4.58 4.00

4.53 4.17

5.00 4.60

* Each figure is a mean of two stages of maturity and six replicates.
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Variety Khlas Khnaize LSD at P = 0.05 CV%

Date in storage %TSS

Initial 53.70 55.83 1.16 2.5

54 days 53.60 57.31 1.12 3.5

108 days 54.83 57.70 0.58 2.2

162 days 54.70 57.30 0.60 2.3

270 days 52.20 56.30 0.77 2.4

Variety Khlas Khnaize LSD at P = 0.05 CV%

Days in storage % moisture content

Initial (0 days) 36.80 35.55 *NS 8.3

54 days 40.45 . 37.44 1.14 4.2

108 days 41.20 38.50 1.10 4.0

162 days 41.70 38.11 1.34 4.9

270 days 40.30 37.74 1.54 4.8



Effects of Stage of maturity

Table 13. Effects of stage of maturity on the % weight loss of dates after 108 days
storage*.

Stage of maturity

Days in storage

108 days

stage 1 stage 2

% Weight loss

0.80 0.97

LSD at P = 0.05 CV%

0.16 37.4

*Each figure is a mean of two varieties and six replicates.

Table 14. Effect of stage of maturity on the pH value during storage*.

* Each figure is a mean of two varieties and six replicates.
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stage of maturity stage 1 stage 2 LSD at P = 0.05 CV%

Days in storage pH value

162 days 6.60 6.50 0.08 2.5

270 days 7.46 7.32 0.12 2.9



--

Table 15. Effect of stage of maturity on the % TSS value during storage*.

* Each figure is a mean of two varieties and six replicates.

Table 16. Effect of stage of maturity on the % moisture content during storage**.

*NS = Not significant

** Each figure is a mean of two varieties and 3 replicates.

Interaction between variety and stage of maturity

Table 17. Effect of the variety and stage of maturity on the pH value after 54 and 270
days storage*.

* Each figure is a mean of two stages of maturity and six replicates.
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stage of maturity stage 1 stage 2 LSD at P = 0.05 CV%

Days in storage %TSS

Initial (0 days) 53.92 55.60 1.16 2.5

54 days 53.80 57.10 0.92 3.5

108 days 55.80 56.72 0.58 2.2

162 days 55.20 56.83 0.60 2.3

270 days 52.90 55.54 0.77 2.4

Stage of maturity . stage 1 stage 2 LSD at P = 0.05 CV%

Days in storage % moisture content

Initial (0 days) 38.13 34.21 *NS 8.3

54 days 39.84 38.05 1.14 4.2

108 days 40.80 38.90 1.1 4.0

162 days 40.80 39.10 1.30 4.9

270 days 40.60 37.43 1.54 4.8

Days in storage Stage of maturity stage 1 stage 2 LSD at P = 0.05 CV%

Variety pH value
Khlas 7.22 7.00

54 days Khnaize 7.15 7.21 0.11 2.3

Khlas 7.35 7.00

270 days Khnaize 7.57 7.64 0.17 2.9



Table 18. Effect of the Interaction between variety and stage of maturity on the %
TSS value after 54 days of storage *.

Stage of maturity

Variety
Khlas
Khnaize

stage 1
%TSS
51.28
56.33

stage2 LSDat P = 0.05 eV%

55.89
58.28 1.3 3.5

* Each figure is a mean of six replicates.

Tab~e 19. Effect of the Interaction between variety and stage of maturity<;m the
titratableacidityafter270daysof storage*. > .

Interaction between variety and temperature:

Table 20. Effect of the Interaction between variety and temperature on the pH value
during storage*.

- Fruit discarded due to rottmg.
* Eachfigureis themeanof twostagesof maturityandsix replicates.
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Stage of maturity stage 1 stage 2 LSD at P = 0.05 eV%

Variety % acid

Khlas 0.17 0.15

Khnaize 0.17 0.18 0.02 10.1

* Each figure is a mean of 3 replicates.

Temperature Doe -looe -20oe LSD at P = 0.05 CV%

Days in storage Variety pH value
Khlas 6.92 6.95 7.46

54 days Khnaize 7.15 7.21 7.18 0.13 2.3

Khlas 6.14 6.73 6.88

162 days Khnaize 6.25 6.52 6.65 0.14 2.5

Khlas I 7.06 7.30

270 days Khnaize 1 7.64 7.58 0.17 2.9



Table 21. Effect of the Interaction between variety and temperature on the % TSS
value of dates after 108days of storage. .

* Each figure is the mean of two stages of maturity and six replicates.

Table 22. Effect of the Interaction between variety and temperature on the % moisture
content after 108 days of storage. .

Temperature

Variety
Khlas

Khnaize

ooe -lOoe -20oe
% moisturecontent

LSDat P = 0.05 eV%

41.60 41.90
38.70 36.60

40.10

40.10 1.90 4.0

* Each figure is a mean of two stages of maturity and 3 replicates.

. Table 23. Effect of the Interaction between variety and temperature on the titratable
acidity after 54, 108 and 270 days of storage. .

- Fruit discarded due to rottmg.
* Each figure is a mean of two stages of maturity and 3 replicates.

Tah/e 24. Effect of the Interaction between variety and temperature on the texture
after 108 days of storage. .

· Each figure is the mean of two stages of maturity and six replicates.
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Temperature ooe -lOoe -20oe LSD at P = 0.05 eV%

Days in storage variety %TSS

Khlas 57.00 52.83 54.67

108 days Khnaize 56.90 58.60 57.60 0.98 2.2

Temperature ooe -lOoe -20oe LSD at P = 0.05 CV%

Days in storage variety % acid

Khlas 0.12 0.10 0.10

54 days Khnaize 0.10 0.16 0.10 0.037 27.50

Khlas 0.16 0.13 0.08

108 days Khnaize 0.13 0.13 0.09 0.020 15.10

Khlas I 0.19 0.13

270 days Khnaize 0.15 0.19 0.020 10.10

Temperature Variety ooe -lOoe -20oe

Days in storage texture (1= soft, 5 = firm)
Khlas 1.83 1.33 2.25

108 days Khnaize 2.25 3.33 3.75



Interaction between stage of maturity and temperature:

Tahle 25. Effect of the Interaction between stage of maturity and temperature on the
% weight loss of dates after 54 days of storage* .

Temperature O°C -10°C -20°C LSD at P = 0.05 CV%

stage of maturity % weight loss

Stage 1 0.96 0.62 0.40

Stage 2 0.77 0.76 0.45 0.16 30.5

* Each figure is a mean of two varieties and six replicates.

Tahle 26. Effect of the Interaction between stage of maturity and temperature on the
% TSS value after 108 days of storage*.

Table 27. Effect of the Interaction between stage of maturity and temperature on the
titratable acidity after 108 and 162 days of storage*.

* Each figure is a mean of two varieties and 3 replicates.

RESULTS AND DISCUSSION

The weight loss was lower at the lower temperatures and higher at higher
temperatures Table (1) which would be due to higher metabolic activity and higher
respiration at higher temperatures (Thompson 1996). The lower weight loss at ooe for
108 and 162 days of storage might have been caused by the humidity infiltration into
the PE bags (Hardenburg and Watadal990) and it had high moisture content Table
(2). The high moisture content at -20oe mirrored the Iow weight loss observed at the
same temperature. The TSS values of the dates Table (3) between the treatments were
too small to have a practical difference. The reduction of the TSS value at ooe after
162 days storage might have been caused by the fungal attack, which has previously
been shown to reduce the TSS value and the pH value Table (4) (Salam et al.,1991).
The higher pH of the dates at lower temperatures Table (4) might have been caused by
smaller metabolic changes at -20oe compared with -lOoe (Fennema et al.,1973). The
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Temperature O°C -10°C -20°C LSD at P = 0.05 CV%

Stage of maturity %TSS

Stage 1 56.80 54.70 55.90

Stage 2 57.10 56.75 56.33 0.98 2.2

* Each figure is a mean of two varieties and six replicates.

Temperature Stage of maturity O°C -10°C -20°C LSD at P = 0.05 CV%

Days in storage % acid

Stage 1 0.16 0.11 0.09

108 days Stage 2 0.14 0.15 0.09 0.02 15.1

Stage 1 0.14 0.12 0.12

162 days Stage 2 0.14 0.11 0.15 0.02 13.2



acid content decreased with the decrease in temperature Table (4), the same result was
also found previously by (Fennema et aI.,1973). The cell destruction at -20°C will be
lower than at -10°C which will make the dates softer than at -20°C. The dates stored
at ooe Table (6) had the lowest textural firmness and that might have been caused by
the higher enzymatic activity at elevated temperatures (Troller and Christian, 1978).
The higher sweetness of the dates at ooe Table (7) might have been caused by higher
weight loss value at ooe Table (1) and higher TSS value.

After 162 days of storage the dates were infected at ooe. Infection caused the
decrease of the pH value of the dates Table (8). After 270 days storage Khlas had
lower pH value which might have been caused by a varietal difference. Khlas became
softer and squishier than Khnaize during the storage period Table (11) which appears
to be a varietal characteristic probably related to cell structure as has been shown for
other fruit (Thompson 1996). This indicates that Khlas was closer to the late rutab
stage which is characterised by a lower pH value. In all the analyses Table (9)
Khnaize had higher TSS value than Khlas. Khnaize also had a lower moisture content
as a maturity characteristic of dates Table (10). The TSS value of Khlas was lower
than Khnaize Table (10), but the panelists Table (12) members chose Khlas to be of a
higher sweetness. The same result was obtained at the initial test. This might have
been caused by the sugar composition of each date variety (Ba Angood 1984).

The weight loss is usually higher at the first stage because of greater
availability of moi~turethan the second stage (AI Ani 1982). The high weight loss at
stage two might have been caused by the differences in the samples since the two
stages under study are of one maturity stage which was the rutab Table (13). Jarrah
(1983) stated that the pH value of dates increased even up to the tamr stage, but
Rouhani and Bassiri (1976) indicated that the pH decreased toward the tamr stage.
From the current experiment it seems that the pH decreases Table (14). The dates
increase in sugar content and decrease in moisture content during maturation Tables
(15 and 16).

The interaction between variety and stage of maturity on the pH value showed
that Khlas had lower pH value at the second stage, while Khnaize had a lower one.
The difference of the pH value of the two varieties at stage 2 could have been caused
by a varietal difference Table (17). Since each variety has its own sugar-acid ratio
(Benjamin et aI., 1985). The same difference was also found for the TSS value of the
dates between the stages and varieties. Khlas had a lower TSS value in both stages
than Khnaize for both stages too Table (18). The varietal difference of the sugar-acid
ratio (Thompson 1996) of each date variety (Benjamin et aI., 1985), might have
decreased the titratable acidity of Khlas at stage 2 and increased for Khnaize Table
(19).

Both varieties did not show consistency of the pH value, Khnaize had lower
pH value than Khlas after 162 days storage at -10°C. However, after 270 days storage
Khnaize had higher pH value Table (20). The interaction between variety and stage of
maturity on the pH value showed that the pH value of Khlas decreased from stage 1 to
stage 2, while Khnaize increased its pH value as a maturity characteristic of different
varieties of dates Table (17). The effect of the varietal difference on TSS of two
varieties was very clear at -10°C and -20°C, where Khlas was lower in TSS than
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Khnaize Table (21). However, this difference did not mirror the moisture content of
both varieties. The moisture content might have changed because of high humidity
infiltration into the dates flesh and the lower metabolic activity of the dates at -20oe
Table (22). The titratable acidity was decreased toward lower temperatures in all the
treatments except with that of -10°c for khnaize after 54 days of storage (Table 23),
which agrees with previously published work (Fennema et aI., 1973). The texture was
firmer at -20oe and less firmer at -lOoe and softer than the others at ooe. Khnaize
showed firmer tissue compared to Khlas, which might have been caused by a varietal
difference Table (24). Since, each variety has its own tissue structure (AI Ani 1985).

The interaction between stage of maturity and temperature showed a lower
weight loss at lower temperature (Wills et al., 1989) and stage 1 had higher weight
loss than stage 2 Table (25) due to higher availability of moisture content at stage 1.
However, the high weight losses were too small to make a remarkable difference in
the TSS values of dates Table (26). The titratable acidity was generally higher at the
ooe than the other two temperatures due to infection. It showed a lower acidity at
lower temperatures Table (27).

CONCLUSIONS

1.At ooe the dates survived up to the second analysis (after 108 days storage) and at
the third analysis (after 162 days storage) the samples were infected. Three species
were identified as Penicillium, Cladosporium and Aspgi//us niger. At -1ooe and -
2Doe the dates had no infection throughout the storage period.

2. The weight loss decreased with the decrease in temperature, while the dates at Doe
had lower weight loss than at -1Doe due to humidity infiltration into the dates.

3. The pH value increased towards the lower temperatures, while at Doe the pH value
decreased through storage due to infection.

4. Khnaize had higher TSS value, firmer texture and lower moisture content than
Khlas which appears to be a varietal characteristic. However, the taste panelists
chose Khlas to be of a higher sweetness. Khnaize had a higher pH value than
Khlas.

5. Stage 2 had higher TSS and lower moisture content than stage 1 which confirms
that it is a maturity characteristic of dates. The pH value for stage 1 was lower than
stage 2 which is a maturity characteristic for dates.

6. The higher moisture content at -20oe was probably due to lower metabolic activity
and weight loss at lower temperatures than at higher ones. On the other hand the
high moisture content of the dates at Doe could have been caused by the infiltration

. of water vapour into dates through the PE bag.

7. The texture was firmer at -2Doe and less firmer at -lOoe and softer than the others
at Doe. The dates stored at Doehad the lowest textural firmness and that might
have been caused by the higher enzymatic activity at elevated temperatures. The
acid content decreased with the decrease in temperature
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It can be concluded that the variety Khnaize is more suitable for storage because it can
keep its physical properties such as 'firmness' and chemical ones such as 'pH, TSS '
value better than Khlas. Both the storage temperatures -lOoe and -2Doe could be used
without greatly affecting the quality of the dates .except the colourat -1Doewas
darker and the texture was softer than -2Doe (see figures 3-1 to 4). Also both maturity
stages (early and middle of the rutab) could be used since they did not greatly differ in
their physical or chemical characteristics. The PE wrapping could have increased the
storage period from the usual 2 months at Doe and 94% relative humidity to more than
3 months.
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Date Palm Conference Effect ofTemperalllre on the storage of dates

Figure 1 First stage Khlas stored at -20oe for 270 days.

first stage khlas
stored at -20oe for 270 davs.t

Figure 2 First stage Khlas stored at -1ooe for 270 days.

first stage, khlas
stored at -1ooe for 270 days
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Date Palm Conftrence Effect of Temperature on the storage of dates

Figure 3 First stage Khnaize stored at -20oe for 270 days.

first stage khnaize
stored at -20oC for 270 days

Figure 4 First stage Khnaize stored at -lOoe for 270 days.

n rst stHge kh nilize
stored at - I00(' for 270 dn\'s
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