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Abstract
This work aims to benefit from low quality fruits (of Saidy, Tamr and
Manthor dates) by the production of enzymatically treated syrup with high
quality value. From the chemical analysis, the total and reducing sugars
were the predominate components in all studied date fruits varied from
50.5 to 81.8% and from 40.5 to 57.7% dry weight basis (dwb), respectively. The total acidity (as malic acid) of the studied date fruits ranged
from 0.14 to 0.22%.
The effect of different concentrations of pectinase enzyme, 0.5-2.0 %
on the efficiency of date juice extraction process and physico-chemical
proprieties of the obtained date syrup were studied. The enzyme treated
date juices recorded the lowest values of viscosity, turbidity and color ( as
absorbance at 520 nm), with the highest values of clarity compared with
that of the untreated (control) samples. The results indicated that using 1%
concentration of pectinase for 60 min at 50 °C gave a good result in terms
of clarity, color and turbidity, but the recovery of total soluble solids was
the highest after 90 min incubation time. The color values (as optical density at 420nm) of the enzyme-treated date syrups, Saidy, Tamr and Manthorranged from 0.499 to 0.574 compared with that of untreated date syrups
which varied from 1.069 to 1.495. The treated Saidy date syrup had the
highest clarity value followed by Tamr and Manthor syrups. From the obtained results it can be concluded that the enzymatic treatments could be
used to produce date syrup (Dibs) with good properties and high quality
from second grade date fruits.
Keywords: Low quality Date fruits, pectinase enzyme, physico-chemical proprieties,
Juice, Dibs.

1 Introduction:
Dates (Phoenix dactylifera L.)
have been an important crop in the
desert regions of Middle Eastern
countries and formed the basis for
survival of many ancient nomads, this
continues to be true today (Mohammed, et al., 1983).The Arab countries
produce about 74.5% of global date

production. Egypt considered as the
first country of the top ten date producers in world (FAO, 2015).
There is approximately two million tons per year, as wastes (fruits
with imperfect appearance, secondary
varieties not suitable for human consumption, and by-products from date
processing) (FAO, 2015).
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Some researchers focused on
the preparation of date syrup (AlFarsi, 2003, Al-Farsi et al., 2007,
Fatma et al., 2011 and Enssaf et al.,
2013). However, there are few studies
dealing with this subject and are
mainly limited to traditional processes. Pectinolytic and cellulolytic
enzymes are used for the fruit processing industry to increase the extraction yield, reducing sugars, soluble
dry matter and titrable acidity of the
products from some fruits such as
peaches, plums and apricots (Joshi et
al. 1991). In the literatures, only few
works have been reported regarding
the effect of hydrolytic enzymes in
the quality of date syrup (Al-Hooti et
al., 2002). The low quality dates are a
rich source of carbohydrates (73.389.55 g/100 g dry matter) composed
mainly of sugars and dietary fibers
and are safe for human consumption
(Besbes, et al., 2009). Owing to their
composition, low quality dates were
also used for preparation of some
products with high value-added. The
production of high quality date syrups
using enzymatic treatment could give
high value addition to the low quality
dates (with hard texture). The aim of
this work was to investigate the effect
of enzyme (pectinase) treatments on
composition and quality of date juice
during the extraction process and to
optimize process conditions. Furthermore, the effect of enzyme treatments on physico-chemical proprieties of the obtained date syrup was
studied.
2 Materials and Methods
2.1 Materials
Dates samples: The second
grade of date palm (PhoenixdactyleferaL.) fruits namely, Saidy and

Tamer as well the seedling (Manthor)
fruits were obtained from the local
market of El Kharja Osis – The New
Vally governorate - Egypt, during the
2016 season , date fruit samples were
collected at full maturity “Tamr
stage”.
Each of these fruits type was
divided to three parts. The first part
was used for some physical evaluations and the second part was directly
cleaned, pitted and minced by meat
mincer (Moulinex, type NE 401,
France) before chemical analysis. The
third part was prepared as above to
obtained the date fruit paste and
stored in polyethylene bags (about
500 g) at 4 ±1˚C until use in other
treatments.
Enzyme and reagents: Commercial pectinase enzyme from Aspergellusniger was purchased from
Sigma-Aldrich. All other reagents
used in these experiments were purchased from El-gomhouria Co. (Assuit - Egypt) and the redistilled water
was used.
2.2
Procedure
2.2.1 Extraction of date
juice by Enzyme treatments
The date paste was homogenized with water; the pH was adjusted to 4 using citric acid, before
the addition of pectinase enzyme.
Samples were mixed with enzyme
concentrations of 0.5, 1, 1.5 and 2 %
and placed in a water bath at 50 ⁰C
for 60, 90 and 120 min. Then the enzyme was deactivated by heating at
90 ⁰C for 5 min. and the date juice
was extracted by a filtering cloth.
2.2.2 Production of date
syrup
The clarified juices were concentrated by Rotary evaporator appa-
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ratus under similar conditions (70 ° C
under vacuum of 500 – 600 mm/Hg)
to produce date syrup of 70 °Bx.
2.3 Analytical methods
2.3.1 Physical characteristics
of fruits
The studied date fruit samples
were prepared for general and physical inspections by dry cleaning and
sorting as following: three samples
were taken randomly and physically
evaluated for insect infestation percentage, number of fruits per Kg,
mean weight of whole fruit, flesh and
seed, fruit length and width at maximum circumference and seed length.
2.3.2 Chemical composition
Moisture, reducing – and total
sugars, ash, crude protein, fiber and
lipids were determined according to
AOAC (2005). Non-reducing sugars
were calculated by difference.
2.3.3 Pectin content:
The pectic acid content of date
fruits flesh was determined by using
Carry and Hayenz method (AOAC
2000). The diluted date extract
treated by CaCl2to precipitate Capectate. Pectic acid was determined
as dry Ca-pectinatex 0.9235.
2.3.4 Tannins assay:
Tannins in date flesh were determined according to LowenthalProcter method as applied by Tafti
and Fooladi (2006). The diluted extract of date fruits was titrated by vs
0.1N KMNO₄ in the presence of Indigo Carmine indicator. A blank (free
of tannins) was prepared by treating
the diluted extract with gelatin/charcoal was also titrated vs 0.1N
KMNO₄ to correct for the actual tannin content.

2.3.5 Viscosity:
The relative viscosity of date
juice was measured using an Ostwald
capillary tube and the values were
expressed as flow time (sec) at 25 °C.
The relative viscosity was calculated
by the following equation.

Where;
2.3.6 Clarity:
Clarity was measured in date
juice and the reconstituted juice from
date syrups according to the method
described by Endo (1965). The absorbance was measured at 660 nm
and clarity was expressed as transmittance value (%T).
2.3.7 Turbidity:
The turbidity index determinate
according to ICUMSA method GS721 (1994).
2.3.8 Color:
The color was measured according to the method of Meydav et al.,
(1977) as follows: The sample date
extract produced at room temperature
(25°C) by blender was centrifuged at
3300 rpm for 20 min. and the supernatant was diluted with an equal volume of alcohol (95%) and filtered
through Whatman paper No. 42.
The color was measured against
alcohol (95%). Browning was calculated as follows:
Browning = Absorbance of diluted sample (5% T.S.S.)at 420 nm.
2.3.9 TSS:
Abbe refractometer was used to
determine the TSS of samples according to A.O.A.C. (1990) at room temperature after calibration of the scale
of the refractometer.
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(mm) and fruit diameter(mm)values
compared with the other studied date
fruits. Tamr date fruits were the highest in pit weight (g), Flesh (%) and
Infestation (%). Furthermore, Manthor date fruits were superior to all
other varieties in fruits number/ Kg
and Pit (%). These differences were
principally due to the hereditary aspects of palm tree, environment and
the harvest time. These results were
in agreement with those reported by
Ramadan (1990, 1995 and 2000), ElSalhy (2000), Abdallah (2002),
Osman (2008), Abd-Ellah (2009),
Marzoukand Kassem (2010), Selim
(2012) and Ramadan et al.(2016).

2.3.10 pH:
The pH value was measured using a Beckman pH meter with a combination electrode at 25°C as described in the A.O.A.C. (1990).
2.3.11 Total acidity:
Total acidity (as malic acid) was
determined according to A.O.A.C.
(1990)
3 Results and Discussion
3.1 Physical characteristics
Data of some Physical characteristics of the studied date fruits
were determined, and the results were
presented in Table (1). Data showed
that, Saidy date fruits was the highest
in the Fruit weight (g), Flesh weight
(g), Flesh/pits ratio, Fruit length

Table 1. Physical characteristics of the studied date samples.
Characteristics
Saidy
Tamr
Fruits number/ Kg
102
159
Fruit weight (g)
13.30
6.80
Flesh weight (g)
9.22
5.68
Pit weight (g)
1.34
1.38
Flesh/pits ratio
6.90
4.10
Flesh (%)
69.30
83.5
Pit (%)
10.10
20.30
Fruit length (mm)
3.30
3.10
Fruit diameter(mm)
1.90
1.70
Infestation (%)
2.00
11.00

Manthor
300
3.70
2.85
0.80
3.60
77.00
21.6
3.00
1.60
6.00

varieties, this might be reasoned to a
higher loss in its moisture content
after harvesting during transportation,
storage and marketing. Total sugars
were the main components in all
studied date fruits and varied from
50.5 to 81.5%. Total and nonreducing sugars present in high
amounts in Saidy date, while,
reducing sugar was the predominant
level in Tamr dates. The pectin
content of date varied between 0.97
for Manthor and 1.47% for Tamr
fruits. The crude protein content of

3.2 Chemical composition of the
studied date fruits
The gross chemical composition
of studied date varieties was showed
in Table 2. The moisture contents of
Saidy, Tamr and Manthor fruits were
13.21, 10.72 and 8.12% (Table 1),
respectively. These results are in
agreement or even less than that
reported by Ramadan (1990 and
1995), Hussein et al. (1999) and
Hasnaoui et al. (2010). The moisture
content of Saidy fruits was less than
the recorded average in semi-dry
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the studied fruits ranged from 1.81 to
1.93 %. Mineral contents of Saidy,
Tamr and Manthor dates were
determined and the results obtained
that Potassium level was the
predominant among the determined
elements, which was found with
concentration varied from 109.37 to
157.34 mg/100g of Saidy and
Manthor date fruits, respectively
(Table 3). Dates also contained ahigh

levels of sodium and magnesium with
concentrations ranged from 38.05 to
89.87 mg/100g and 9.86 to 59.10
mg/100g, respectively .
These results are similar to
those reported by Ramadan (1990 and
1995), Tafti and Fooladi (2006),
Besbes (2009), Borchani (2010),
Selim (2012) and Ramadan et al.
(2016).

Table 2. Mean values of gross chemical composition of the studied date fruits
(dwb,except moisture).
Components (%)
Saidy
Tamr
Manthor
Moisture
13.21
10.72
8.12
Total sugars
81.50
75.90
50.50
Reducing sugars
41.70
57.70
40.50
Non-reducing sugars
39.80
18.20
10.00
Crude protein
1.93
1.86
1.81
Ash
1.73
1.79
2.50
Crude lipids
1.39
1.24
1.21
Total acidity (% malic acid)
0.14
0.19
0.22
Pectin
1.05
1.47
0.97
Tannin
0.12
1.05
2.50
Table 3. Mineralcontent (mg/100g sample, dwb) of the studied date samples.
Elements
Saidy
Tamr
Manthor
K
109.37
142.52
157.37
Macro-elements
Mg
9.86
14.38
59.10
Na
51.76
89.87
38.05
Fe
15.10
11.76
16.48
Cu
1.04
0.968
1.42
Micro-elements
Mn
1.59
0.645
1.04
Zn
0.774
1.12
6.35

of obtained Saidy fruits juice are
shown in Figures 1-5.
The results of the enzyme
treatment at 50°C achieved an increase in the total soluble solids of
extracted juices about 7.0-9.5%, in
particular, at 60 and 90 min by enzyme concentrations 1.5 and 2.0 %,
respectively (Figure 1). While the
concentration of enzyme 0.5% have a

3.3 Effect of enzymatic extraction
on date juices
The effect of pectinase enzyme
concentration (0.5, 1, 1.5 and 2%)
and extraction time (30, 60, 90 and
120 min) at optimization temperature
of enzyme 50°C on the total soluble
solids (TSS), Clarity (660nm), Viscosity, Optical density and Turbidity
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lower recovery values of TSS at all
varies time incubations at the same
temperature. As enzyme dose increased, juice extraction improved
and more TSS value could be recovered at the same time and temperature. On the other hand the TSS recovery of the extracted date juice was
gradually increased (from 14.7 to
22.2%) with the extraction time increasing (from 1 to 2 h, respectively)
compared with the control at the
same enzyme concentration (1.5%).
Al- Hooti et al. (2002) employed ex-

traction procedures for producing
date syrup and reported that the use
of pectinase/cellulose enzymes gave
the highest recovery of TSS value
(68%) compared with control without
these enzymes (35%). Khalil et al.
(2002) used Ultrazyme-100G for extraction of juice from Siwi date pulp
at different concentrations. This was
related to the degradation of the pectin in the plant cell wall matrix and in
the middle lamella into galacturonic
acid units and sugars (Demir et al.
2001 and Landbo et al., 2007).

Figure (1): Effect of pectinase enzyme concentration and extraction time at 50° C on
the TSS of Saidy date juices.

The results indicated that enzyme treatment of date pulp greatly
improved the clarity, viscosity, turbidity and color as optical densityat
520 nm of the resulted juice. The results in Figure 2 showed that when
the enzyme dose increased from 0.5
to 2%, clarity values of the treated
samples expressed as T% at 660 nm
were increased from 79.3 to 85.5%,
respectively after 60 min incubation

compaired with the control (50.4%).
The clarity value, also increased with
incubation time progress. This observation might be due to the action of
pectic enzyme in breaking down the
linkage between pectin and cellulose.
From Figure 3, it was clear that the
relative viscosity (ɳr) of the produced
juice gradually decreased from 0.78
to 0.45 after 60 min incubation with
increasing the enzyme concentration
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from 0.5 to 2%, respectively compaired with the relative viscosity of
untreated juice (1.31). Additionally,
the relative viscosity decreased from
0.96 to 0.74 and 1.20 to 0.85 at 0.5 to
2% enzyme concentration after 90
and 120 min incubation, respecitvely.

The result indicated that the best enzyme concentrations were 1.5 and 2%
at 60min of extraction time to improve the viscosity of the extracted
date juices by decreasing about 57.6
and 66%, respectively.

Figure (2): Effect of pectinase enzyme concentration and extraction time at 50° C on
the Saidy dates juice clarity (660nm).

Figure (3): Effect of pectinase enzyme concentration and extraction time at 50° C on
the Saidy dates juice relative viscosity.

The results as shown in Figure 4
proved that enzyme treatment 0.5,
1.0, 1.5 and 2.0% of Saidy date fruits

led to color removal by 56.50, 64.23,
58.17 and 66.08% (as O.D at 520nm),
respectively. These results are simil-
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lar to that obtained by Al-Hooti et al.
(2002). As shown in Figure 5, the
turbidity decreased with increase in
enzyme concentration. In fact, the result of turbidity measurment indicated that the highest effect of enzyme treatment was at the extraction
time of 60min of all enzyme concentration treatments. Where the turbid-

ity decreased by 66, 71, 76 and 79%
of enzyme concentration 0.5, 101, 1.5
and 2%, respectively. The reduction
of the turbidity is probably due to
pectin hydrolysis in the plant cell
wall matrix and in the middle lamella
allowing liberation of galacturonic
acid (Albagnac et al., 2002).

Figure (4): Effect of pectinase enzyme concentration and extraction time at 50° C on
the Saidy dates juice optical dinsity (520nm).

Figure (5): Effect of pectinase enzyme concentration and extraction time at 50° C on
the Saidy dates juice turbidity (900nm).
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The influence of pectinase enzyme treatment, 1% at 50°C and incubation time 60 min, on the date
juices characteristics of different date
varieties, Saidy, Manthor and Tamr
was investigated. The result was
shown in Figure 6 indicated that the
recovery of TSS increased by 6.0, 5.6
and 6.6% of Saidy, Manthor and
Tamr, respectively. An addition, the
highest effect of enzyme treatment

was in the juice clarity of Saidy (60%
decrease) followed by Manthor (41%
decrease) and Tamr (13% decrease)
at the same condition. Also, the percentage of color removal (as optical
density at 520 nm) and turbidity of
treated Saidy juice were 66 and 71%,
respectively. Manthor variety gave a
good result of enzyme effect on juice
relative viscosity (ɳr) compared with
Saidy and Tamr.

Table 4. Effect of enzyme treatment on physical proparties of juices after 60 min
of incubation and 1% enzyme concentration at 50° C for Tamr and Manthor
dates fruits.
Enzyme
TSS(°Bx) pH Clarity(660nm) Viscosity OD(520nm) Turbidity(900nm)
Concentration%
Tamr
Untreated juice
18.2
4.40
64.12
2.41
0.388
0.085
Treated juice
19.4
4.38
72.28
1.98
0.324
0.061
Manthor
Untreated juice
18
4.37
52.6
2.96
0.612
0.117
Treated juice
19
4.33
74.3
1.89
0.345
0.049

Figure (6): Effect of pectinase enzyme on physical proparties of juices after 60 min of
incubation and 1% enzyme concentration at 50° C for Tamr and Manthor dates fruits

concentration by rotary evaporator
under vacuum (treated (T1) and untreated (T0) with pectinase enzyme).
Those samples were evaluated for

3.4. Physico-chemical characteristics of dibs
Two samples of Saidy, Tamr
and Manthor date syrup produced by
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their physico-chemical characteristics. Acidity, pH, TSS, color (absorbance at 420 nm) and clarity were determined in the syrup samples, as

well as total sugars, ash, protein and
total phenols content. The obtained
results are presented in Table (7).

Table 5. Physicochemical characteristics of dibs produced from treated and untreated Saidy, Tamr and Manthor date juices (wwb %):
Saidy
Tamr
Manthor
Characteristics
T˳
T˳
T˳
T₁
T₁
T₁
Total soluble solids %
70.00
72.50
68.50
72.50
68.00
72.00
Total sugars %
67.86
72.00
60.43
63.00
57.69
72.67
Reducing sugars %
63.75
67.86
51
53.13
49.04
84.77
Non- reducing sugars %
4.11
4.14
9.43
9.87
7.90
8.65
Acidity (as acetic acid %)
0.39
0.90
0.59
1.59
0.79
1.10
pH
5.34
5.14
5.06
4.91
5.08
5.00
Ash %
1.70
1.50
2.60
2.40
1.90
1.70
OD (A at 420 nm)
0.77
0.52
1.45
0.57
1.06
0.49
Clarity ( A at 660 nm)
0.22
0.1
0.58
0.14
0.82
0.16
Total phenols mg/g
104.97
57.25 136.07 93.57 247.31
91.29

The mineral composition of date
syrup was dominated by sodium
(436.99- 244.97-420.7 mg/100g) for
the enzyme-treated date syrup (T1) of
Saidy, Tamr and Manthor dates, respectively and (53.71, 49.16 and
80.52mg/100g wwb) for control samples (T0) followed by potassium
(413.33 – 362.42 mg) for (T1) and
(237.61-511.01-822.42 mg/100g) for

(T0), calcium and phosphorus. The
results are in the line with those reported by Al-Hooti et al. (2002) who
found that, sodium concentration was
the greatest followed by potassium,
calcium, and magnesium as the second. However, Fatma et al. (2011)
found that potassium was the greatest
followed by calcium, phosphorus and
magnesium.

Table 6. Mean values of mineral contents (mg/100g sample, wwb) of the studied
date syrups.
Saidy
Tamr
Manthor
Elements
T0
T1
T0
T1
T0
T1
K
237.61 413.33 511.01 362.42 822.42 675.01
Ca
43.99 56.13 75.68 111.60 107.12 80.73
Macro-elements
Mg
46.47 49.89 45.37 50.06
47.56 44.89
Na
53.71 436.99 49.16 244.97 80.52 420.7
Fe
10.48 10.19 10.52 10.77 11.02 13.50
P
76.69 71.01 74.37 129.46 88.95 84.78
Micro-elements
Mn
0.58
0.82
1.82
0.59
0.52
0.51
Zn
0.56
0.75
0.69
1.00
0.59
0.72
T1: Enzyme treated samples

T0: Untreated samples (control)
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ﺗﺄﺛﯿﺮ اﻟﻤﻌﺎﻣﻼت اﻹﻧﺰﯾﻤﯿﺔ ﻋﻠﻲ اﻟﺨﻮاص اﻟﻔﯿﺰوﻛﯿﻤﯿﺎﺋﯿﺔ وﺟﻮدة اﻟﻌﺼﯿﺮ واﻟﺪﺑﺲ اﻟﻨﺎﺗﺞ ﻣﻦ ﺛﻤﺎر
ﺑﻌﺾ اﻟﺘﻤﻮر
٢

ﺑﻠﺒﻞ رﻣﻀﺎن رﻣﻀﺎن ،١ﻣﺎﺟﺪة ﻋﺒﺪ اﻟﺤﻤﯿﺪ أﺣﻤﺪ ﺳﻠﯿﻢ ، ١اﻟﺴﯿﺪ ﻋﻠﻰ ﻋﺒﺪ اﻟﺮﺣﻤﻦ ، ١ﺳﻤﺮ ﺣﺴﻦ ﻋﺒﺪ ﷲ
١ﻗﺴﻢ ﻋﻠﻮم وﺗﻜﻨﻮﻟﻮﺟﯿﺎ اﻷﻏﺬﯾﺔ  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ أﺳﯿﻮط
٢ﻗﺴﻢ ﻋﻠﻮم وﺗﻜﻨﻮﻟﻮﺟﯿﺎ اﻷﻏﺬﯾﺔ  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ ) ﻓﺮع اﻟﻮادى اﻟﺠﺪﯾﺪ(  -ﺟﺎﻣﻌﺔ أﺳﯿﻮط

اﻟﻤﻠﺨﺺ
ﺗﻬﺪف ﻫﺬه اﻟﺪراﺳﺔ إﻟﻰ اﻹﺳ ﺘﻔﺎدة ﻣ ﻦ اﻟﺜﻤ ﺎر اﻟﻤﻨﺨﻔ ﻀﺔ اﻟﺠ ﻮدة )ﻣ ﻦ اﻟ ﺒﻠﺢ اﻟ ﺼﻌﯿﺪى ،اﻟﺘﻤ ﺮ
واﻟﻤﻨﺘ ﻮر( ﻓ ﻰ إﻧﺘ ﺎج اﻟ ﺪﺑﺲ ﻋ ﺎﻟﻰ اﻟﺠ ﻮدة ﺑﺈﺳ ﺘﺨﺪام اﻟﻤﻌ ﺎﻣﻼت اﻹﻧﺰﯾﻤﯿ ﺔ .وﻣ ﻦ اﻟﺘﺤﻠﯿ ﻞ اﻟﻜﯿﻤﯿ ﺎﺋﻰ
ﻟﻠﺜﻤ ﺎر إﺗ ﻀﺢ أن اﻟ ﺴﻜﺮﯾﺎت اﻟﻜﻠﯿ ﺔ واﻟﻤﺨﺘﺰﻟ ﺔ ﺗﻤﺜ ﻞ اﻟﻤﻜ ﻮن اﻟﺮﺋﯿ ﺴﻰ ﻓ ﻰ ﻛ ﻞ ﻋﯿﻨ ﺎت اﻟ ﺒﻠﺢ ،ﺣﯿ ﺚ
ﺗﺮاوﺣ ﺖ ﻧ ﺴﺒﺘﻬﺎ ﻣ ﻦ  ٥٠٫٥إﻟ ﻰ  % ٨١٫٨وﻣ ﻦ  ٤٠٫٥إﻟ ﻰ  % ٥٧٫٥ﻋﻠ ﻰ اﻟﺘ ﻮاﻟﻰ .وﺗﺮاوﺣ ﺖ
ﻧﺴﺒﺔ اﻟﺤﻤﻮﺿﺔ )ﻛﺤﻤﺾ ﻣﺎﻟﯿﻚ( ﻟﻠﺜﻤﺎر ﺑﯿﻦ  ٠٫١٤إﻟﻰ . % ٠٫٢٢
وﻗﺪ ﺗﻤﺖ دراﺳﺔ ﺗﺄﺛﯿﺮ اﻟﺘﺮﻛﯿﺰات اﻟﻤﺨﺘﻠﻔﺔ ﻣﻦ إﻧﺰﯾﻢ اﻟﺒﻜﺘﯿﻨﯿ ﺰ)  ٠٫٥إﻟ ﻰ  (%٢ﻋﻠ ﻰ ﺧ ﻮاص
ﻋﺼﯿﺮ اﻟﺒﻠﺢ اﻟﻤﺴﺘﺨﻠﺺ وﻛﺬﻟﻚ اﻟﺘﺄﺛﯿﺮ ﻋﻠﻰ اﻟﺨﻮاص اﻟﻔﯿﺰوﻛﯿﻤﯿﺎﺋﯿﺔ ﻟﻠ ﺪﺑﺲ اﻟﻨ ﺎﺗﺞ ،وﻗ ﺪ إﺗ ﻀﺢ ﻣ ﻦ
اﻟﻨﺘﺎﺋﺞ اﻟﻤﺘﺤﺼﻞ ﻋﻠﯿﻬﺎ أن اﻟﻌﺼﯿﺮ اﻟﻨﺎﺗﺞ ﺑﻌﺪ اﻟﻤﻌﺎﻣﻠﺔ اﻹﻧﺰﯾﻤﯿﺔ ﺳﺠﻞ أﻗﻞ اﻟﻘﯿﻢ ﻣﻦ ﺣﯿ ﺚ اﻟﻠﺰوﺟ ﺔ،
اﻟﻌﻜﺎرة واﻟﻠﻮن وﻛ ﺎن أﻛﺜ ﺮ ﺷ ﻔﺎﻓﯿﺔ ﻣﻘﺎرﻧ ﺔ ﺑﺎﻟﻌ ﺼﯿﺮ اﻟﻨ ﺎﺗﺞ ﺑ ﺪون ﻣﻌﺎﻣﻠ ﺔ )اﻟﻜﻨﺘ ﺮول( .ﻛﻤ ﺎ وﺟ ﺪ أن
أﻓﻀﻞ اﻟﻨﺘﺎﺋﺞ ﻣﻦ ﺣﯿﺚ اﻟﺸﻔﺎﻓﯿﺔ  ،اﻟﻠﺰوﺟﺔ  ،اﻟﻌﻜﺎرة واﻟﻠﻮن ﻟﻠﻌﺼﯿﺮ اﻟﻨ ﺎﺗﺞ ﻛﺎﻧ ﺖ ﺑﺈﺳ ﺘﺨﺪام اﻹﻧ ﺰﯾﻢ
ﺑﻨ ﺴﺒﺔ  %١واﻟﺘﺤ ﻀﯿﻦ ﻟﻤ ﺪة  ٦٠ق ﻋﻠ ﻰ درﺟ ﺔ ﺣ ﺮارة  °٥٠م ،وإن ﻛﺎﻧ ﺖ أﻋﻠ ﻰ ﻧ ﺴﺒﺔ إﺳ ﺘﺮﺟﺎع
ﻟﻠﻤﻮاد اﻟﺼﻠﺒﺔ ﺑﻌﺪ اﻟﺘﺤﻀﯿﻦ  ٩٠ق.
وﻗﺪ ﻟﻮﺣﻆ ﺗﺤﺴﻦ ﻟ ﻮن اﻟ ﺪﺑﺲ اﻟﻨ ﺎﺗﺞ ﻣ ﻦ اﻟﻌ ﺼﯿﺮ اﻟﻤ ﺴﺘﺨﻠﺺ ﻣ ﻦ ﺛﻤ ﺎر اﻟ ﺒﻠﺢ ﺗﺤ ﺖ اﻟﺪراﺳ ﺔ
ﺑﺎﻟﻤﻌﺎﻣﻠ ﺔ اﻹﻧﺰﯾﻤﯿ ﺔ ﺣﯿ ﺚ ﺗ ﺮاوح ﻣ ﻦ  ٠٫٤٤٩إﻟ ﻰ  ٠٫٥٧٤ﻣﻘﺎرﻧ ﺔ ﺑﺎﻟﻌﯿﻨ ﺎت اﻟﻜﻨﺘ ﺮول واﻟﺘ ﻰ
ﺗﺮاوﺣﺖ ﻣﻦ  ١٫٠٦٩إﻟﻰ  ،١٫٤٩٥وﻗﺪ ﺗﺤﺴﻨﺖ درﺟﺔ اﻟﺸﻔﺎﻓﯿﺔ ﻟﻌﯿﻨﺎت اﻟﺪﺑﺲ.
وﻣ ﻦ اﻟﻨﺘ ﺎﺋﺞ اﻟﻤﺘﺤ ﺼﻞ ﻋﻠﯿﻬ ﺎ وﺟ ﺪ أﻧ ﻪ ﯾﻤﻜ ﻦ إﺳ ﺘﺨﺪام اﻟﻤﻌﺎﻣﻠ ﺔ اﻹﻧﺰﯾﻤﯿ ﺔ ﻹﻧﺘ ﺎج دﺑ ﺲ ذو
ﺧﻮاص وﺟﻮدة ﻋﺎﻟﯿﺔ ﻣﻦ ﺛﻤﺎر اﻟﺒﻠﺢ ﻣﻨﺨﻔﻀﺔ اﻟﺠﻮدة.
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