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Abstract Dates, the fruits of date palm (Phoenix dactylifera L.) ate a vital element of the daily diet in the Arabian world.
Dates over production needs to be transformed into local traditional products like “Btana”. Our study aimed to describe the
dynamic changes of microbial and chemical parameters (pH, water content) of dates during transformation and storage period.
Samples were collected from different processing and storage periods from 4 villages in Adrar province located at the south
of Algeria. Microbial analysis showed that Lamaize raw dates recorded a high number of APc count (3.5 x 10% ufc/g). In
addition Abanisamples included a level of faecal coliforms (40 ufc/g) which were absent in other samples. API 20 E assay
confirmthe presence of Klebsiella (K. terrigena, K. pneumonia and K. oxytoca) and Yersinia enterocolica. At the end of the
storage period, an important decrease in microbial population was recorded. The highest reduction of APc was observed in
Mraguen sample (from 3,5x10° to 5x10° ufc/g ) during four weeks of storage. Fungal population significantly diminished at
the fourth week of storage. Both pathogens and bacterial indicators detected on raw dates (S. aureus, faccal coliforms) were

completely absent in the stored Btana.
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1. Introduction

Dates, the fruits of date palm (Phoenix dactylifera) are an
important stable food in the diet of population living in the
arid and semi-arid regions of North Africa, Middle East and
South-Asian countries[1, 2]. Dates have a nutritional value
contributing significantly to improve the diet of consumers,
for that it is consumed widely and practically during the
holy month of Ramadan, popular festivities, funerals and to
welcome guests. This fruit is found to contain
carbohydrates (44-88%), fats (0.2-0.4%), fiber (6.4-11.5%),
minerals, vitamins and an interestingly higher concentration
of protein (2.3-5.6%) compared with other major cultivated
fruits such as apples, oranges, bananas and grapes that
contain only 0.3%, 0.7%, 1.0% and 1.0% of protein
respectively[3].

So far, other investigations showed that date fruit contain
many bioactive compounds like anthocyanins, carotenoids,
phenolics, sterols, procyanidins and flavonoids, which are
thought to have a beneficial effects on human health[4, 5, 6,
7,8,9,10, 12, 13, 14,11, 15].

In Algeria, south regions count 18.7 million palm trees
scattered over 169361 ha which produce almost 690,000
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metric tons[16, 17]. However, 30% of the production of
Algerian dates is characterized by a low commercial quality
known as common cultivars[18, 19]. The local population
has developed many kinds of date by-products like vinegar,
flour, syrup, and juice to overcome post-production lost of
the common cultivars not commercialized. Btana is a very
popular traditional date's preservation methods which
include the transformation of raw dates to paste, according to
the local knowledge. After transformation, dates could be
preserved up to two years in some regions.

Recently, a prevailing trend is being stated to more natural
and traditional products in consumer’s hobbies and local
foods have gained more importance. Several studies were
carried out to describe the mode of preparation of these
foods[20, 21, 22]. Some authors shift the emphasis on the
safety of these foods, the microbial dynamic lengthwise their
preparation, storage period as well as the impact on the food
quality[23, 24, 25, 26, 27].

However, there are a few previous studies concerning
microbial quality of dates and their by-products[1, 28]. So
far, hitherto no previous microbial study was consecrated to
Btana and its indigenous microflora. The objective of the
present study is to screen the microbial quality of Btana, and
identify the dominant microflora during its preparation and
storage. pH and water content survey were also performed
during Btana preparation as they imply Btana quality.

2. Materials and Methods
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2.1. Study Area and Sampling Date Fruit

A total of 30 samples of Hmira cultivar were collected
from five villages in Adrar (South of Algeria): Abani, Mtarfa,
Mraguen, Sali, and Lmaise. Sampling was performed during
processing satges: before transformation of crude dates,
immediately after preparation of the fresh paste and at
different intervals each week in a span of one month of
preservation (7, 14, 21, and at 30 days). Samples were
collected in sterile bottles, labelled and transported to the
laboratory for analysis.

2.2. Chemical Analysis

Water content and pH were determined according to[29,
7]. pH was determined at 25°C by using a pin electrode of a
digital pH-meter (Hanna 210, Limena, Italy). For water
content determination, two batches composed of 10 g of
dates were weighed and dried at 105°C in furnace till
reaching a fixed dry weight, then water content was
determined on a fresh weight basis[30].

2.3. Microbial Analysis

After sampling, 25 g of dates were aseptically mixed with
225 ml of diluents (0,1% tryptone, 0,85% NaCl) in a sterile
stomacher bag and homogenized by a Stomacher Laborator
y-blender. Then serial 10 fold dilutions were prepared
according to ISO, NF ISO 6887-1:1999 recommendations
[31].

The number of viable microflora in dates and Btana
samples were obtained by serial pour or spread plating
dilutions according to standard methods on appropriate
selective media. Results were expressed as colony forming
units per gram (cfu/g) and reported as log ufc/g to facilitate
reading.

Total aerobic counts (APc) were enumerated on plate
count agar (PCA) by pour-plating of 1ml of dilutions in
duplicate; plates are incubated aerobically at 30°C for 72
h[32]. Coliforms, were enumerated by pourplating of 1 mlof
dilution in duplicate on Petri dishes of violet red bile lactose
agar(VRBL). The plates were overlaid with 3-4 ml of VRBL,
and incubated at 37°C for total coliforms and at 44°C for
faecal coliforms for 24h. Staphylococcus aureus were
counted on Baird Parker medium supplemented with a sterile
emulsion of Egg Yolk and potassium tellurite solution[33].
Enterococci were determined by spread plating of 0.1 mlof
correspond dilutions on Slanetz and Bartley (SB) agar Petri
dishes, incubation is carried out at 42°C for 48 h[34].
Sulphite-reducer ~ Anaerobic  microorganisms  were
determined by cultivation of 1ml of dilutions (previously
heated at 80°C for 10 min and rapidly cooled to room
temperature) in tube (18 ml); then 17 ml of meat-liver agar
supplemented with iron citrate and sodium sulphate were
added[32]. Moulds and yeasts were counted by surface
cultivation on OGA (Oxytetracycline-glucose agar)
containing 10 pg/ml of oxytetracycline. Plates were
incubated aerobically at 25°C for 5 days[35].

3. Results

3.1. Chemical Analysis

Changes in pH values are described for each sample in Fig
1. Raw dates destined for trans formation to Btana are weakly
acid, with a pH ranged between 5.46 and 5.84. As shown in
table.1, pH had been increased by 0.14, 0.22, 0.10 unit in
Lmaiz, Abani, and Mtarfa samples respectively at the
beginning of transformation. However, in Saliand Mraguen
pastes the pH was decreased by 0.04 and 0.08 units
respectively. Survey of pH evolution through preservation
period limited at four weeks showed a pH regression which
was accelerated with age of Btana. After the first week, pH
had been significantly regressed; Mraguen sample exhibited
the faster reduction of pH value by 0.91 U (5.83 to 4.92).
After the second week of storage, pH continued to decrease
gradually. At the last week of storage, Abani sample reached
the lowest values of pH (4.90) comparing with other samples.
However Mraguen sample record the most reduction rate
(0.91 U) in comparison with initial pH.
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Figure 1. pH evolwion during Btana preparation and 30 days of storage
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Figure 2. Water content (H%) evolution in dates and Btana samples
during four weeks of storage
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Table 1. Variation of pH, water content and microbial counts during Biana preparation and storage

Sz‘ggss’ Sa;?a[;ling Colony count* (logufc/g) plj;:;ladﬁl;lr)
APc FM TC FC E SA SRA pH H%
RD 445 3,56 241 abs abs lufc/g abs 584 11.58
DP 3,00 2,78 123 abs abs abs abs 5.80 22
VR, -9541% -90,25% -93,46% - - -100% - -0.04 +10.42
Sali 7 days 4,08 1,60 0,60 abs abs abs abs 572 23,5
14 days 4,64 0,04 abs abs abs abs abs 5.60 22.15
21 days 434 048 abs abs abs abs abs 524 22.04
30 days 4,11 1,60 abs abs abs abs abs 521 21.33
VR2 -4036 % -98.89 % -100 % - 100 % - -100% - -0.63 -0.67
RD 6,54 3,63 2,11 abs 151 abs abs 5.83 10.63
DP 638 343 123 abs 0,78 abs abs 550 15.90
VR -31,72% -7321% -86,92% - -81,25% - - -0.33 +527
Mraguen 7 days 5,70 2,08 0,30 abs abs abs abs 545 17.4
14 days 330 1,78 abs abs abs abs abs 522 17.3
21 days ND ND ND ND ND ND ND 5.15 17.2
30 days 2,70 0,30 abs abs abs abs abs 492 17.1
VR; -99.98 -99.99 -100 - -100 - -- -0.91 +1.2
RD 6,36 381 1,61 abs abs abs abs 545 11.47
DP 6,05 326 1,76 048 abs abs abs 5.55 15.51
VR, -51,30 % -72,30% +2931% abs abs abs abs -0.10 +4.04
7 days 4,60 241 181 abs abs abs abs 559 17.40
Miarfa 14 days 2,78 330 abs abs abs abs abs 545 16
21 days ND ND ND ND ND ND ND 53 15.7
30 days 1,78 0,90 abs abs abs abs abs 512 15.5
VR; 99.99 99.87 -100 - - - - -0.33 -0.1
RD 528 236 248 abs 1,90 abs abs 557 10.98
DP 483 2,08 1,34 abs 1,34 abs abs 571 15.93
VR -6421% -47 82% -63,63% - -72.15 - - +0.14 +495
7 days 421 1,85 abs abs 148 abs abs 5.54 17.20
Lmaize 14 days 330 ND abs abs 130 abs abs | 540  17.00
21 days ND ND ND ND ND ND ND 52 16.8
30 days 148 1,70 abs abs abs abs abs 5.15 16.7
VR: 99.98 78.26 -100 - -100 - - -042 +0.77
RD 7,72 5,18 1,60 1,60 2,11 0385 abs 546 9,09
DP 6,58 323 2,17 0,30 248 Abs abs 5.68 13,41
VR -92,73% -98,86% +72,78% -69,23% +56,66% -100% - +0.22 +4.32
. 7 days 6,08 240 1,30 abs 1,08 abs abs 524 14,84
Abani 14 days 594 1,11 abs abs abs abs abs 5.18 14,21
21 days ND ND ND ND ND ND ND 5.00 13.7
30 days 4,72 0,70 abs abs abs abs abs 490 13,50
VR -9998 -99-99 -100 -100 -100 -100 - -0.56 +0.09

RD: Raw dates, DP: date paste of first day, VR1: Variation rate just affer trans formation. VR2: Variation rate aff er storage. AP ¢: Total aerobic plate counts, FM:
fungi microflora, TC: total coliforms, FC: feacal coliforms. E: Eroccoci. SF: Staphylococcus aureus. SRA: Sulfito-reductors anaerobies. ND: not determined.

*Percent variation numbers were cal culated according to ufc/g count

Moisture contents, during each stage of Btana processing In raw dates, moisture levels are ranked between 11.58
are presented in Fig.2., Moisture levels ranks between 11.58  and 9.09 %, with an average of 10.57 %. Immediately after
and 9.09 %, In raw dates with an average of 10.57 %. transformation, a high increase of water content was
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recorded in all samples. Sali samples recorded the most
important increase by 10.42 unities. However, water content
become decreasing by the second week of storage. A slight
increase was observed in all samples during the first week
of storage, till the second week wherein water content start
to decline remarkably. However, Mraguen and Abani
samples, did not recover their water content that was
recorded just after transformation.

3.2. Microbial Analysis

Microbial analysis, of raw dates and the Btana made of
after transformation and during four weeks of storage are are
presented in Table 1.

Total coliforms were present in all raw dates. In addition
Abani samples included faecal coliforms (1.60 log ufc/g)
which is mostly the same number recorded for total
coliforms. Identification of five total coliforms from Abani
sample using API 20E assay showed the presence of three
species of Klebsiella (K. Terrigena (2), K. pneumonia, K.
oxytoca) and Yersinia enterocolitica. Enterocci were
detected in Abani, Lamaize and Sali samples. Fungi
microflora is found in a substantial number in all samples, it
ranges from 2.36 log ufc/g to 5.18 log ufc/g.

Transformation to Btana had influenced markedly the
initial microbial load present in raw dates which was
drastically decreased.

A high decrease (-98.86%) was shown in fungi microflora
practically in Abani Btana that had recorded the highest rate
of regression. The other samples have recorded the same
decline; Sali (-90.25%), Mraguen (-72.30%), Mtarfa
(-47.82%). A similar decrease was observed in APc by more
than 50% in Abani, Sali, Lmaize and Mtarfa Btana, and
about 31.72 % in Mraguen samples. In the same way, the
other microbial populations were remarkably reduced.
However, Entercocci and total coliform were increased by
+72.78% and +56.66% in Abani and Mtarfa samples
respectively. By far, S. aureus found in Sali and Abani dates
were despaired in Btana samples.

During the next weeks of storage, more regression was
stated on APc and fungi microflora while Enterococci, total
coliform, and fecal coliform, were totally eliminated by the
second week of storage in four samples. Nevertheless, Sali
Btana showed a slight recrudescence in fungi flora which
might be resulted from reactivation of some spores after
culture on PDA medium.

At the end of the limited storage period, microbial
analyses showed an important decrease in number of
microbial population in comparison of their initial load, for
these reasons this method was useful and effective in the
decrease of initial Abani’s dates APc from 7.27 log ufc/g
(5.23x10 ufc/g) to 4.72 log ufc/g (5.3x 10*ufc/g), with a rate
01 99.98%. Other samples had recorded a higher reduction
rates with 99.99, 99.98, 99.98% for Mtarfa, Lamaize, and
Mraguen Btana respectively. The lowest reduction rate was
recorded in Sali samples with 40.36% only. In the other hand,
Fungi had been significantly diminished at the fourth week,

the high rate of reduction was observed in Abani and
Mraguen samples (99.99%). Pathogens and indicators of
poor hygiene detected on raw dates (S. aureus, faecal
coliform, Entercocci) were totally eliminated in the stored
Btana.

4. Discussion

Because of the paucity of studies on this kind of
preservation methods, we have followed approach already
used by many authors that investigate effectiveness of
traditional preservation methods[36, 21, 37, 1, 20 27, 38, 39].
It should be noted that, since preparation of Btana is related
to people knowledge, it could be found some differences in
conditions under which Btana was carried out, even so
results of analysis should be affected by the manner of
handling and preparing process.

The previous results indicates that date’s pH vary widely
among the raw dates analysed that belong to the same
cultivar. This variation could be attributed to their origins
which could be influenced by type of soil, mineral
availability, fertilisers’ application and quality of irrigation
water[40]. In addition, according to[41] pH of dates vary
also with the amount of organic acids (citric, malic and
oxalic acids) and residues of polyphenol in fruits. In quality
order; Mtarfa, Abani and Lmaize dates are considered
acceptable. Sali and Mraguen dates are of best quality (5.84,
5.83) respectively according to[30].

The pH decrease in Btana during storage can be
explained by the microbial activity of epiphytical
microflora which hydrolyse and convert carbohydrates
under anaerobic conditions into organic acids that reduce
pH. In other hand, differences in pH measured could be due
to the number and diversity of the initial microflora that
affect the final pH of product[42]. However, there is no
correlation between the number of initial microflora and the
final pH, due probably to heterogenic distribution of
microorganisms responsible of acidification. The final
measure of pH at the fourth week showed that it had a low
value which contributed to low water activity of dates in
order to prevent and decrease the activity of spoilage’s
microorganis ms

Depending on moisture content, raw dates studied, are
classified in semi-dry varieties according to[43, 1, 44]. The
low level of water content recorded in raw dates is due to
dryness effect resulting of the long period of storage after
harvest which can reach several months after harvest in
some regions. Dates are generally stocked in perforated
alpha bags that facilitate continued dehydration of dates.
Variations observed in moisture content among samples of
the same variety which were grown in the same region have
already been reported by different authors and could be
attributed, to harvest and post-harvest treatments[41, 45, 46].
Determination of water content has two principal objectives;
one is technologic that informs us about dates’s behaviour
during transformation process and storage period. The
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second objective deals with the safety of Btana as it is
known that water content has an effect on microbial
community growth[47]. It was reported that dates have a
very high sugar concentration which gives them a
hygroscopic character leading to retain water away from
microbial activity. This character is already used in
preservation of many food products[49, 48, 50]. Water
activity (ay), derived from water content is the best
parameter used to determine the availability of microbial
growth in foods, therefore many authors had established a
strength relation between a,, and moisture content[49, 51].
We have focused on this parameter in our study. During
Btana preparation dates are soaking in water to eliminate
contaminants and to improve their organoleptic quality by
softening hardness. Therefore, water content has risen
remarkably after transformation. Nevertheless, storage
under dry condition allows water content to decrease
gradually. The slight increase seen in Mraguen and Abani
samples could be attributed to the continued solubilisation
of date components.

As storage progress, Btana become more compact and
thus ready for consumption. Differences encountered in
water content variation are due to absence of
standardisation on the amount of water to be used for date
transformation, also no precise water/date ration (v/w) is
recommended in Btana preparation.

To appreciate microbiological quality of food,
microbiologists consider that count of APc is a reliable
measure that indicates the degree of pollution[52, 53, 54].
Diawara et al pointed out that fruits are always bearer of a
high number of microorganisms in all geographic area and
climatic conditions before and after harvesting[55].
Contamination of date’s fruit takes place mainly through the
outlet cortex of fresh date that is contaminated by fungi and
bacteria during the stage of maturation as so as during
post-harvesting operations. Material and recipients used
during this operation such as bags of storage and transport
are also an origin of this fruit's contamination[28, 1,56, 57,
58, 39].

In our study, the high number of APc (7.22 log ufc/g)
occurred in Abani raw dates was due to a particulate
dryness mode practiced in this village; commonly dates are
buried under sunned sand for few days to accelerate
dehydration process. Under such conditions, telluric
micro flora associate dates by a direct contact with sand. It is
clear that all raw dates' samples are polluted and not
suitable for direct consumption since they present more than
3 105ufc/g of APc, which is the limit concentration
acceptable in foods[28]. In view of this funding citizens are
induced and advised to improve raw date’s quality by using
a clean material in harvest and post-harvested operations.

Furthermore, microbiological analysis revealed that raw
dates destined for Btana preparation and transported under
low hygienic measures, had a high level of coliforms. The
presence of coliforms in dates was already reported by[60]
who investigated a number of Saudi dates. However
sulphite-reducing clostridia are absent in all samples, and
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the only pathogen detected is Staphylococcus aureus,
relatively in a low counts in Sali and Abani samples. The
presence of such pathogen in dates indicates a human
contamination across corporal hygiene contamination.

A high number of fungi have been detected in the studied
samples. Many authors revealed that yeast and moulds are
the common contaminants of dates. These fungi included
Aspergillus  sp., Stemphylium botryosum, Phomopsis
diopspyri, Cladosporium sp., Citromyces ramosus,
Macrosporium sp., Alternaria sp. and Penicillium[61, 62].
These fungus attack fruits at the early stages of maturation,
but at Tamar stage their number decreased and only
xerophilic fungi as Catenularia fuliginia are able to grow
on dried dates. So far, in south of Algeria, precisely in
Adrar city; the harvest of dried date named locally (Algataa)
is practiced during autumn season which is characterised by
powerful winds that participate in spore dissemination. Raw
dates destined for Btana preparation are in most cases
soaked in hot water (approximately 70°C) for the
softening's date hardness that result consequently in
reducing the initial microbial load by a thermal choc. This
has been observed by the recorded regression in microflora
on Sali, Lmaize, Mraguen fresh paste samples (Table.3).
However, an increase was observed in enterococci and
coliform in Abani and Mtarfa fresh paste samples
respectively. This can be explained by the poor quality of
water used in cleaning and soaking dates. Or to its
insufficient sterilizing temperature. Quality of material used
during this operation is also a doubt factor in microbial
paste quality.

During preservation period the observed regression of
microbial microflora could be resulting from gradual
decrease of pH (Table.l1). In these conditions
microorganisms spend energy for expulsing the extra
protons from their cytoplasm in order to uphold the internal
pH, but it should maintain by the same way its haemostasis
damaged by osmotic pressure induced by high sugar content
in dates[63]. These two microbial processes were assisted
by spending much energy that slow down microbial growth
in the first time and when taking a long stage lead to death
as microorganisms could not supply the necessary energy
requited to enhance pH and haemostasis stability[17].
Furthermore each decrease in pH of the medium result an
increase of the inferior limit of a,, that permits an optimal
microbial growth, equally a slight decrease in aw increase
the value of pH optimal to growth. Some authors explain
this by increasing of water stress at the lower a,[64]. It
seems that in Btana the value of these two factors are
sufficient to prevent development of most bacteria during
preservation. Furthermore weak acids were studied for their
possibility of use as antifungal preservatives in low-acid
intermediate moisture food since it is known that weak
acids have a high antimicrobial activity in their
undissociated form[64]. So far[65] demonstrated that
dissociated forms of weak acids such as sorbic acid can
exhibit an antimicrobial activity particularly towards fungi
populations. Their antimicrobial activity is observed in
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low-acid food (pH > 4.6) when the dissociation is
incomplete with a substantial amount existing in a
dissociated form[64]. Moreover it has been demonstrated
that most microorganis ms are neutrophilic and are unable to
grow when the pH is below 6.6 to 6.8 or to proliferate when
a,, is reduced below 0.8[63, 66]. But when these two factors
are combined in the same food, microbial effect would be
added while many authors confirmed that the combination
of two factors of inhibition assures microbial food safety,
improve quality stability and increase preservation period
[67]. The persisted microflora detected in Btana samples
would be composed of osmophilic yeasts and bacteria that
could resist to theses harmful conditions and are able to
growth at low aw[66, 67].

A sample examination of this traditional storage method,
demonstrate that the main principles of preservation is due
to the date paste high sugar content, low moisture content
(related to aw), low pH, anaerobiosis and the high osmotic
pressure, which are eventually responsible for elimination
of the most microflora existed previously on raw dates.
Beyond these mentioned abiotic factors, some biotic agents
could be efficient to control microbial growth in dates.
Antimicrobial molecules present naturally in dates or those
derived from medicinal plants suspended over date pastes
during preparation are thought to be a part of the preserving
parameters. Frequently, citizens used a mixture of additives
composed of medicinal plants as basil (Ocinum basilicum),
Juniperus (Juniperus phonicea), Rosemary (Rosmarinusoffi
cinalis), Artemisia (Artemisia vulgaris) which exerted an
antimicrobial effect. The activity of these medicinal plants
wasn’t assayed in this work, however many previous
studies reported their effectiveness on improving food
safety and overall microbial quality[68]. Mrabet et al
determined the antimicrobial effect of Juniperus phonicea
on traditional date past named (Reffis). They observed a
significant decrease (66 %) of moulds and yeasts after 45
days of incubation[28].

5. Conclusions

The results presented in this study reveal effectiveness of
this traditional method in preserving dates and valorise
indigene knowledge for maintaining a stable and safe food
source over the year, however many factors might play
probably a key roles in preservation. According to our quest,
Btana is prepared in many regions of Adrar by a variety of
ways and means thus there is diversity in effectiveness with
respect to the area of production. In other hand the handling
of making Btana could represent an important and efficient
tool to control quality of commercialized dates and to
preserving their typical character. Therefore further
investigations should be envisaged for highlight interactions
existed between factors including climatic conditions,
chemical composition of date paste, and active compounds
found in medicinal plants for improving the quality and
safety of these traditionally made food. Future works should

also focus on characterization and identification of
dominant micro flora and substances that could contribute to
control of initial microbial population.

REFERENCES

[1] Hasnaoui, A., M .A. Elhoumaizi, A. Asehraou and Hakkou, A.
(2010). Chemical composition and microbial quality of main
varieties of dates grown in figuig oasis of Morocco. Int. J.
Agric. Biol, 12: 311-314.

[2] Chandrasekaran, M., and Bahkali, A.H. (2013). Valorization
of date palm (Phoenix dactylifera) fruit processing
by-products and - wastes using bioprocess technology —
Review. Saudi. J. Biol. Sci, 20(2): 105-120

[3] Elleuch M., Besbes S., Roiseux O., Blecker C., Deroanne C.,
Drira N.E., and Attia H. (2008). Date flesh: Chemical
composition and characteristics of the dietary fibre. Food.
Chem, 111(3):676-682.

[4] Ahmed, I. A., and Robinson, R. K. (1999). The ability of
date extracts to support the production of aflatoxins. J. Food
Chem., 66: 307- 312.

[5] Al-Farsi, M., Alaslvar, C., and Morris, A. (2005).
Comparison of antioxidant activity, anthocyanins,
carotenoids and phenolics of three native fresh and sun-dried
date (Phoenix dactylifera L.) varieties grown in Oman. J Agr
Food Chem, 53:7592-7599.

[6] Nancib, A., Nancib, N., M eziane-Cherif, D., Boubendir, A.,
Fick, M., and Boudrant, J. (2005). Joint effect of nitrogen
sources and B vitamin supp lementation of date juice on lactic

acid production by Lactobacillus casei subsp. rhamnosus.
Bioresource. Technol, 96(1): 63-67.

[71 Al Fooladi, M.H., and Tafti, A.G. (2006). A study on the
physico-chemical properties of iranian shamsaei date at

different stages of maturity. World J. Dairy. Food Sci, 1(1):
28-32.

[8] Allaith, A. A. (2007). Antioxidant activity of Bahraini date
palm (Phoenix dactylifera L.) fruit of various cultivars. L. J.
Food. Sci. Tec, 43(6): 1033-1040

[9] Benamara, S., Gougam, H., Amellal, H., Djouab, A.,
Benahmed, A. and Noui, Y. (2008). Some Technologic
Proprieties of Common Date (Phoenix dactylifera L.). Fruits.
Am. J. Food Technol, 3(2):79-88.

[10] Benamara, S, Khireddine, H, Amellal, H., and Djouab, A.
(2009). Drying and browning of date pulp during hot air and
microwave drying. Afr. J. Food. Agr. Nutr. Dev, 5 (9),

1161-1173.

Chaira, N., Smaal, 1., Besbes S., Mrabet, Lachiheb, B., and
Ferchichi, A. (2010). Production of fructose rich syrups using
invertase from date palm fruits. J. Food. Biochem, 35:
1576-1582.

(11]

Chaira, N., Smaal, 1., Tome, M, M., Mrabet, A., Murcia, M,
A., and Ferchichi, A. (2009). Simple phenolic composition,
flavonoid contents and antioxidant capacities in
water-methanol extracts of Tunisian common date cultivars
(Phoenix dactylifera L.). Int. J. Food. Sci. Nutr, 60(S7):
316-329.



[13]

[16]

[19]

[21]

(24]

[25]

[26]

[27]

Journal of Microbiology Research 2013, 3(5): 163-170

Al-Humaid, A.l,, Mousa, HM., El-Mergawi, R.A., and
Abdel-Salam, A.M. (2010). Chemical composition and
antioxid ant activity of dates and dates-camel-milk mixtures as
a protective meal against lipid peroxidation in rats. Am. J.
Food Technol, 5: 22-30.

Allane, T., and Benamara, S. (2010). Activités antioxy dantes
de quelques fruits communs et sauvages d’Algérie.
Phytothérapie, 3 (8): 171-175.

Baliga, M. S,, Baliga, B. R. V., Kandathil, S. M. H., Bhat. P.,
and Vayalil, P. K. (2011). A review of the chemistry and
pharmacology of the date fruits (Phoenix dactylifera L.).
Food. Res. Int, 44(7): 1812-1822.

Agoudjil, B., Benchabane, A., Boudenne, A., Ibos, .L., and
Fois,M. (2011). Renewable materials to reduce building heat
loss: Characterization of date palm wood." Energ. Buildings
43(2-3): 491-497.

Food and Agriculture Organisation of the United Nations
(FAO). Statistical Databases. (2013). www.FAO.org.
Accessed 05.03.13.

Chibane, H., Benamara, S., Noui, Y., and Djouab, A. 2007.
Some physicochemical and morphological characteizations

of tree varieties of Algerian dates. Eur. J. Sci. Res, 15(1):
134-140.

Benahmed, D. A., Benamara, S., Saidi, N., and Meksoud, A.
(2011). Preliminary characterization of food tablets from date

(Phoenix dactylifera L.) and spirulina (Spirulina sp.) powders.

Powder Technol, 208: 725-730.

Moreno, M .R.F., Leisner, J.J., Tee, LK., Ley, C., Radu, S.,
Rusul, G., Vancanneyt, M., and De Vuyst, L. (2002).
Microbial analysis of M alaysian tempeh and characterization
of two bacteriocins produced by isolates of Enterococcus
faecium. J. Appl. Microbiol, 92: 147-157.

Bonomo, M.G., Salzano, G., and Ricciardi, A. (2010).
Influence of autochthonous starter cultures on microbial
dynamics and chemical-physical features of traditional
fermented sausages of Basilicata region. World. J. Microbiol.
Biotechnol, 27 (1): 137-146.

Harrak, H., and Jaouan, F. (2010). Processing dates of low
market value into flour: evaluation of quality and storage
stability. Acta Hort, 882: 593-602.

Sohliya, I., Joshi, S.R., Bhagobaty, R.K., and Kumar, R.
(2009). Tungrymbai, a traditional fermented soybean food of
the ethnic tribes of M eghalaya. Indian. J. Tradi. Knowl, 8 (4):
559-561.

Ouadghiri, M., Amar, M., Vancanneyt, M., and Swings, J.
(2005). Biodiversity of lactic acid bacteria in M oroccan soft
white cheese (Jben). Microbiol. Lett, 251: 267-271.

Hudson, J.A, Hasell, S., Whyte, R., and Monson, S. (2001).
Preliminary microbiological investigation of the preparation
of two traditional Maori foods (Kina and Tiroi). J. Appl.
M crobiol, 91: 814-821.

Tamminen, M ., Joutsjoki, T., Sjoblom, M ., Joutsen, M., Palva,
A., Ryhanen, E.L., and Joutsjoki, V. (2004). Screening of
lactic acid bacteria from fermented vegetable by carbohydrate
profiling and PCR-ELISA. Lett. Appl. Microbiol, 39:
439-444.

Parente, E., Grieco, S., and Crudele, M.A. (2001). Phenotypic

(28]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

169

diversity of lactic acid bacteria isolated from fermented
sausages produced in Basilicata (Southern Italy). J. Appl
M icrobiol, 90(6): 943-52.

Mrabet, A., Rejili, M ., Lachiheb, B., Toivonen, P., Chaira, N.,
and Ferchichi, A. (2008). Microbiological and chemical
characterisations of organic and conventional date pastes
(Phoenix dactylifera L.) from Tunisia. Ann. Microbiol. 58 (3)
453-459.

Acourene, S., and Tama, M. (1997). Caractérisation
physico-chimique des principaux cultivars de dattes de la
région des Zibans. Recherche A gronomique, 1: 59-66.

Acourene, A., Allam, A., Taleb, B., Tama, M., (2007).
Inventaire des différents cultivars de palmier dattier (Phoenix
dactylifera L.) des régions de Oued-Righ et de Oued-Souf
(Algérie). Sécheresse, 18(2) : 135-42..

NF ISO 6887-1:1999 Microbiology of food and animal
feedingstuffs -- Preparation of test samples, initial suspension
and decimal dilutions for microbiological examination

Bourgeois, C.M., and Leveau, JY (1991). Techniques
d’analyse et de controle dans les industries agroalimentaires.
Edition Tec et Doc. Paris, Lavoisier.

EN ISO 6888-1. (2001). Microbiology of food and animal
feeding stuffs. Horizontal method for the enumeration of
coagulase-positive staphylococci (Staphylococcus aureus and
other species).

Slanetz, L.W., and Bartley, CH. (1957). Numbers of
enterococci in water, sewage, and feces determined by the
membrane filter technique with an improved medium. J. Bact,
74(5): 591-595.

Mossel, D.A.A., Visser, M., and M engerink, W.H.J. (1962).
A comparison of media for the enumeration of moulds and
yeasts in foods and beverages. Lab. Pract, 11: 109-112.

Saadia, M., and Hassanein, E. (2010). The microbial quality
of fast food and traditional fast food. Nat Sci,
8(10):117-133.

Vieira-Dalode, G., Jespersen, L., Hounhouigan, J., Moller,
P.L., Nago, C.M., and Jakobsen, M. (2007). Lactic acid
bacteria and yeasts associated with gowé production from
sorghum in Benin. J. Appl. Microbiol, 103: 342-349.

Driehuis, F., Oude, Elferink, S.J., and Spoelstra, S.F. (1999).
Anaerobic lactic acid degradation during ensilage of whole
crop maize inoculated with Lactobacillus buchneri inhibits
yeast growth and improves aerobic stability. J. App.
Microbiol, 87(4): 583-594.

Rebecchi, A., Crivori, S., Sarra, P.G., and Cocconcelli, P.S.
(1998). Physiological and molecular techniques for the study
of bacterial community development in sausage fermentation.
J. App. Microbiol, 84:1043-049.

Ismail, B., Haffar, 1., Baalabaki, R., and Henry, J. (2008).
Physico-chemical characteristics and sensory quality of two
date varieties under commercial and industrial storage
conditions. Food. Sci. Technol, 41(5): 896-904.

Al-Shahib, W., and M arshall, R.J. (2003).The fruit of the date
palm: its possible use as the best food for the future. Int. J.
Food. Sci. Nutr, 54: 247-259.

Fu, B., and Labuza, T. P. (1993). Shelf-life prediction: theory



170

[45]

[51]

[52]

[53]

[54]

[55]

AbekhtiA. etal.:

Evaluation of Microbiological Quality ofthe Date Fruit

Product “Btana” Produced in Adrar South Algeria

and application. Food. Control, 4(3): 125-133.

Hannachi, S., Khitri, D., Benkhalifa, A., and Brac de la
perriére, R. A. (1998). Inventaire vari¢tal de la palmeraie
algérienne. Ed. Anep. Rouiba (Alger): 12-13.

Hasnaoui, A., Elhoumaizi, M. A., Hakkou, A., Wathelet, B.,
and Sindic, M. (2011). Physico-chemical characterization,
classification and quality evaluation of date palm fruits of
some M oroccan cultivars. J. Sci. Res, (1): 139-149.

Aidoo, K. E., Tester, R.F., Morrison, J.E., and M acFarlane, D.
(1996). The composition and microbial quality of prepacked
dates purchased in Greater Glasgow. Int. J. Food Sci. Technol,
31:433-438.

Nour, G. M, Khalifa, A. S., Hussein, A. A. M, and M oustafa,
A. A. (1986). Studies on the evaluation of fruit characteristics
on nine dry date palm cultivars grown at Aswan. In:

Proceedings of the Second International Symposium on Date
Palm. KSU, Saudi Arabia, 3—6 March.

Beuchat, L. R., and Scouten, A. J. (2002). Combined effects
of water activity. Temperature and chemical treatments on the
survival of Salmonella and Escherichia coli O157:H7 on
alfalfa seeds. J. Appl. Microbiol, 92: 382-395.

Beuchat, L. R (2006). Water activity and microbial stability.
Fundamentals of water activity. IFT Continuing Education
Committee. June 14-15. Anaheim. CA.

Kang, J., Tang, S., Liu, R.H., Wiedmann, M, Boor, K. J.,
Bergholz, T. M., and Wang S. J. (2012). Effect of curing
method and freeze-thawing on subsequent growth of Listeria
monocytogenes on cold-smoked salmon. J. Food. Prot, 75(9):
1619-1626.

Poirier, 1., Pierre-André, M., and Gervais, P. (1998). Survie
des bactéries lactiques soumises a la déshydratation :
importance de la cinétique de déshydratation. Lait, 78 : 173-
180.

Barreveld, W.H., (1993). Date palm products agricultural
services bulletin n 101. Food and Agriculture Organisation of
the United Nations. Ed. FAO, Rome: 216 p.

Siriken, B., Cadirci, O., Inat, G.., and Pamuk, S. (2009).
Microbiological examination of meatball, cream cake and
Turkish delight (Lokum). J. Anim Vet Adv, 8(10):
2049-2054.

Serdengecti, N., Yildirimi, I., and Gokoglu, N. (2006). Effects
of sodium lactate, sodium acetate and sodium diacetate on
microbiological quality of vacuum-packed beef during
refrigerated storage. J. Food Safety, 26: 62-71.

Shenasi, M., Aidoo, K.E., and Candlishm A.A.G. (2002).
Microflora of date fruits and production of aflatoxins at

various stages of maturation. Int. J. Food. Microbiol,
79(1-2):113— 119.

Diawara, B., Sawadogo, L., and Kabore, 1.Z. (1992).
Contribution a I’étude procedes traditionnels de fabrication
du soumbala au Burkina Faso. Aspects biochimiques,

microbiologiques et technologiques. Sciences et Techniques.
(20) : 5-14 (CNRST, Ouagadougou, Burkina Faso).

[56]

[57]

[58]

Pitt, J.I. (1975). In: Duckworth. R.B. (ed.). Xerophilic Fungi
and the Spoilage of Foods of Plant Origin: Water Relations of
Foods. pp: 273-307. Academic Press. New York.

Mossel, D.A.A. (1998). Mould spoilage of cereals during
transportation by sea from Latin America to Europe

M echanisms. Impact and management. 1. J. Food. Microbiol,
7:205-2009.

Ragab, W.S.M., Ramadan, B.R., and Abdel-Sater, M .A.
(2001). Mycoflora and Aflatoxins Associated with Saidy
Dates as Affected by Technological processes. The Second
International Conference on Date Palms Al-Ain, UAE, M arch,
pp: 25-27.

Al Jasser, M.S. (2010). Effect of storage temperatures on
microbial load of some dates palm fruit sold in Saudi Arabia
market. Afr. J. Food Sci, 4(6): 359 — 363.

Hamad, A.M ., Mustafa, A., Al-Kahtani, M.S. (1982). Effect
of Na-metabisufite alone and in combination with
Na-benzoate on the microbial flora and quality ofsix soft date
varieties. Proceeding of the first symposium on date palm
March 23-25, 1982, College of Agric. Sciences and Food,
King Fasisal Univ., AL-Hassa Kingdom of Saudi Arabia, pp:
480-495. KFU,Al —Hassa . Saudi Arabia.

AL-Shaickly, M.A.S., Al-Rubaie, l.A., and Al-Dulami, A.A.
(1980). Microbial pollution of date during stages of

maturation. Paper presented at the first Arab conference of
biological sciences, 21-24, Baghdd, P. 118.

Al Jawally, E.A K. (2010). Microbiological analysis of date
palm fruit sold in Abu Dhabi emirate. Acta Hort,
882:1209-1212.

Nannen, N., and Hutkins, R.W. (1991). Proton-translocating
adenosine triphosphatase activity in lactic acid bacteria. J.
Dairy Sci, 74(3): 747-751.

Huang, X., Weijun, X., Gong, ZZ. (2000).Characteristics and
antifungal activity of a chitin binding protein Ginkgo biloba.
FEBS Lett, 478:123-126.

Stopforth, J.D., Yoon, Y., Belk, K.E., Scanga, J.A., Kendall,
P.A., Smith, G.C., and Sofos, J.N. (2004). Effect of Simulated
Spray Chilling with Chemical Solutions on Acid-Habituated
and Non—Acid-Habituated Escherichia coli O157:H7 Cells
Attached to Beef Carcass Tissue. J. Food. Protect, 67(10):
2099-2106.

Scott, PM., Merrien, M.A., and Polonsky, J. (1976).
Roquefortine and isofumigaclavine A, metabolites from
Penicillium roqueforti. Experientia, 32: 140-142.

Leon, G., and Eddy, S. (2007). Natural Antimicrobials for
Food Preservation. Handbook of Food Preservation, Second
Edition, CRC Press: 237-258.

Hayouni, E.A., Abedrabba, M., Bouix, M., and Hamdi, M.
(2007). The effects of solvents and extraction method on the
phenolic contents and biological activities in vitro of Tunisian
Quercus coccifera L. and Juniperus phoenicea L. fruit extracts.
Food Chem. Anal, 105: 1126-1134.



