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Table 1 Microbial test factors in date, date syrup and
date juice standards

Control Test method
limit
(CFU/g)
Total mesophilic 5 x 10° ISIRI 5272-1 [23]
bacteria
Yeast and molds 10< ISIRI 10899-2
[24]
Acidophilic Negative ISIRI 2326 [25]
bacteria
Coliforms Negative ISIRI 9263 [26]

2- Dichloran 18% mass fraction glycerol agar

3- Orange serum agar

4-Crystal violet neutral red bile lactose agar (VRBL)
5- Brilliant green lactose bile broth

6- Catalase test

7- Methyl Red - Voges Proskauer Broth

8- Nutrient agar
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Fig 2 pH (A) and acidity (B) in different stages of
date syrup production (different letters indicate
significant differences (P < 0.05))
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Fig 3 Total soluble solids in different stages of date
syrup production (different letters indicate significant
differences (P < 0.05)).
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Fig 4 Total sugar (A) and reducing sugar (B) content)
in different stages of date syrup production (different
letters indicate significant differences (P < 0.05))
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Fig 5 The content of phenolic compounds in different
stages of date syrup production (different letters
indicate significant differences (P < 0.05))
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Fig 6 DPPH free radical scavenging activity
(antioxidant activity) in different stages of date syrup
production (different letters indicate significant
differences (P < 0.05))
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Fig 7 The abundance of each of the dominant
microorganisms in different stages of date syrup
production.
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Table 3 Confirmatory biochemical tests of B. Licheniformis

Test type Catalase VP

Growth in anaerobic agar

Growth at 50.C Growth in 7% NacCl

B.licheniformis + + +
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Fig 8 A: Macroscopic, and B: microscopic images of Penicillium, C & E: macroscopic, and D & F: microscopic
images of Aspergillus , G subculture and H: microscopic images of Saccharomyces, I: macroscopic, and J: Gram
stain images of B. licheniformis.
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Table S1. Simplified table of biochemical tests to

identify Bacillus species:

Test type Result Test path
1  Catalase positive 2
negative 17
2 Voges-Proskauer  positive 3
negative 10
3  Growthin positive 4
anaerobic agar negative 9
4 Growth at 50°C positive 5
negative 6
5  Growthin 7% positive  B. licheniformis
NaCl negative  B. coagulans
6  Acidandgas from positive  B. polymyxa
glucose negative 7
7 Reduction of NO;  positive 8
to NO, negative  B. alvei
8 Parasporal body positive  B. thuringiensis
in sporangium negative  B. cereus
9 Hydrolysis of positive  B. subtilis
starch negative  B. pumilus
10 Growth at 65°C positive  B.
stearothermophilus
negative 11
11 Hydrolysis of positive 12
starch negative 15
12 Acid and gas from  positive  B. macerans
glucose (inorganic  negative 13
N)
13 Width of rod positive  B. megaterium
1.0pm or greater negative 14
14 pHin V-P broth positive  B. circulans
<6.0 negative  B. firmus
15 Growthin positive  B. laterosporus
anaerobic agar negative 16
16  Acid from glucose positive  B. brevis
(inorganic N) negative  B. sphaericus
17  Growth at 65°C positive  B.
stearothermophilus
negative 18
18 Decomposition of  positive  B. larvae
casein negative 19
19  Parasporal body positive  B. popilliae
in sporangium negative  B. lentimorbus
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ABSTRACT

ARTICLE INFO

The purpose of this study is to investigate the chemical and microbial
properties of date syrup during different stages of production line from the
raw material to the final product. The amounts of total soluble solids, pH,
acidity, total and reducing sugars, polyphenolic compounds, antioxidant
activity and microbial count were measured and the type of
microorganisms was determined based on phenotypic characteristics in
different stages of production. The obtained results showed that during the
stages of juice clarification and concentration, pH gradually decreased and
acidity, total sugar, reducing sugar and total solid matter increased and
reached their maximum in the syrup. Comparison of traditional syrup with
factory produced syrup indicated more pH and acidity, total and reducing
sugar, total soluble solid, polyphenolic compounds and lower antioxidant
activity for traditional syrup compared to the produced one. In general, the
content of polyphenolic compounds and antioxidant activity gradually
decreased in different stages of production, so that date syrup (279 mg of
gallic acid per 100 grams of sample and 33%) indicated higher content of
polyphenolic compounds and antioxidant activity than dates (388 mg of
gallic acid per 100 g of sample and 57%). The results of the microbial test
revealed the lowest microbial load for the produced syrup compared to
dates and different syrups. However, the presence of B. licheniformis in the
syrup makes the product sour, in this regard finding a suitable solution to
increase the shelf life of the product seems necessary. The traditional syrup
showed a lower microbial load than the produced syrup, although B.
licheniformis was observed in the traditional syrup despite the high heat
treatment. Based on the obtained results, the date syrup was free of
coliforms, which indicates maintaining the hygienic principles of
manufacture during the production line.
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