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ABSTRACT
Polysaccharide was extracted from the leaves of (Molokhia) Jew’s-mallow by hotwater extraction using trichloro acetic acid(TCA) to removal of protein from the
polysaccharide ,precipitation with ethanol, and obtained a polysaccharide yield from
4.2% based on wet weight source. The biochemical composition of the polysaccharide
contains total carbohydrate,sulfateandprotein77.6%, 8.6%, 0.63%, respectively.
Phytochemical tests were carried out for polysaccharide. The previous studies
indicated the presence of glycoside, phenol and tannin in polysaccharide from Jew’smallow. However, the presence of both alkaloids and saponins was not observed .The
Fourier transform infrared (FTIR) spectral analysis of the polysaccharides consist of
carboxyls and sulfate groups.The anticoagulant activity of polysaccharide was
evaluated by activated partial thromboplastin time (APTT) and prothrombin time (PT)
assays with respect to heparin The results obtained by APTT assay, through the
increase in coagulation time, the increase in blood coagulation time with increased
polysaccharide concentration, the 100 μg/ml polysaccharide concentration had the
longest time of 210Sce and was compatible with the concentration of1000 (IU/ ml) of
heparin.However the time of PT did not have any apparent effectiveness in increasing
the time of coagulation at all concentration compared with heparin.

INTRODUCTION
Corchorus olitorius (Linn.) is an annual herb with slender stems, it belong to the
family Tiliaceae and commonly known as “Juteor Jew Mallow”. It is found in the
Mediterranean region,its tender leaves known as (Molokhia), are eaten in several
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countries(1,2).It is considered as a common vegetable in Egypt, the Philippines,
Australia, Senegal and Thailand (3). Jew’s-mallow is native to Egypt and the Middle
East.Plant stem is an important source of fibres, while its leaves are very rich in bcarotene, vitamin B and also contain water soluble miosilage(4).Molokhia leaves
contain a significant amount of mu-cilaginous polysaccharide, which is rich in uronic
acidwas approximately90% of total sugars, and consists of glucose, rhamnose,
galacturonic acid, and glucuronic acid(5,6).Polysaccharides of water-soluble, longchain polymers with high molecular weight, are generally present in cell walls of
higher plants. In recent years, there has been an increasing interest in polysaccharides
that have been isolated from higher plants that may have varied diversity in chemical
structure and biological (7,8). The polysaccharides extracted from higher plants are
widely used in diverse fields in the food, pharmaceutical and many other
industries(9). Sulfated polysaccharides have diverse biological activities including
antitumor (10), anti-inflammatory (11), immune-modulatory (12), anticoagulant (13),
antioxidant (14), antimicrobial (15) and antiviral (16). In recent times, focus on plant
research has increased all over the world and a large body of evidence has been
collected to show immense potential of plants used in various pharmaceutical
application such as diluents, binder, disintegrant in tablet formulation, thickeners in
oral liquids, protective colloids in suspensions, gellingagents in gels and bases in
suppository(17,18), Since these biopolymers are copious, come from renewable
sources, are relatively inexpensive, are highly stable, safe, non-toxic and hydrophilic
and gel forming in nature are amenable to both chemical and biochemical
modification, it is not astonishing that they find pervasive and extensive use(19).Only
recent studies have demonstrated the anticoagulant activity of plant polysaccharides,
an activity that was associated to the presence of uronic acid residues (20).Now the
diseases that involve heart and blood vessels and as a consequence thrombosis ,it
causes of death. The anticoagulant action of heparin is achieved mainly through
potentiation of antithrombin and heparin cofactor II, the major inhibitors of
coagulation enzymes, in particular thrombin and factor Xa(21,22). Heparin has
several side effects, such as development of thrombocytopenia, hemorrhagic effect,
ineffectiveness in congenital or acquired antithrombin deficiencies, and incapacity to
inhibit thrombin bound to fibrin. Furthermore, the incidence of prion-related diseases
in mammals and the increasing need for antithrombotic therapy indicate that we
should look for alternative sources of anticoagulant and antithrombotic compounds
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(23,24).Thus, the aim of this study was to isolate, characterize and evaluate the
anticoagulant effects of the polysaccharides of Jew’s-mallow (Molokhia).

MATERIALS AND METHODS
Plant material
Frozen (Molokhia) Jew’s-mallow Corchorus olitoriusused from the Al-wadi Alakhdar produced in Egypt for DOVE PROCESSING SAL.
Chemicals and reagents
Bovine serum albumin (BSA) were purchased from Sigma.Heparin was obtained from
Hipolabor. Kits for activated partial thromboplastin time (APTT) and prothrombin
time (PT) were (BIOLABO SA, INDIA). All other chemicals and reagents were of
analytical grade.
Human blood
Human blood (3.2% sodium citrate) was obtained from healthy volunteer donors of
the Health Center at Basrah University.
Extraction, isolation and purification of polysaccharides
The water-soluble polysaccharide was extracted from the leaves of (Molokhia) Jew’smallow (Corchorus olitorius) as described previously Sanya (25) Thirty grams of the
leaves of Molokhia was heated with 100 ml water at 90oCon the magnetic stirrer for
one hour. After cooling and filtration with a cheesecloth, the residual material was
further extracted under the same conditions. The resulted extract was mixed with the
first one and then concentrated under vacuum 45oC to half volume to get purer
polysaccharides using trichloroacetic acid (TCA) to removal of protein from the crude
polysaccharides. The above solution was mixed with 10% TCA ١:١ v/v(26),and
allowed to stand for 1h at room temperature. The supernatant was harvested by
decanting precipitate after being centrifuged for 20 min 5000 rpm.Then dialyzed
against distilled water for 48 h MW cut-off 7 kDa.The dialyzed solution was then
centrifuged 5000 rpm for 15 min and the supernatant containing the polysaccharide
was precipitated with 3 volumes of ethanol 95% for 24 hat 4 oC. After another
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centrifugation for 20 min at5000 rpm.The resulted precipitate was then dried by
vacuum freezing dryer (Denmark. Hetosicc), weighed and keeping tightly
refrigerated. The polysaccharide yield (%)based on wet weight source was then
calculated using the following equation:
Weight of polysaccharides (g)
Yield of polysaccharide (%) = ------------------------------------------- × 100
Weight of raw material (g)
Primary qualitative tests of polysaccharide
Phytochemical tests were carried out for polysaccharide. Qualitative estimation of
phenol was done as described previously by (27). Presence of glycosides and saponins
were qualitatively evaluated as described by (28). Presence of tannins were confirmed
as described by (29).
Chemical analysis of polysaccharide (total sugar, sulphate and protein)
Total sugars were assayed by the phenol-sulfuric method using glucose as a
standard(30).Proteins were estimated as described previously by (31)and the protein
content was calculated from a standard curve of pure bovine albumin. Sulfate content
was determined by the gelatin-barium method using sodium sulfate (1 mg/ml) as
standard and after acid hydrolysis of the polysaccharides by 6 N HCl at 100°C for 6 h
(32).
FTIR analysis
The IR spectra of the polysaccharides were determined using a Fourier transform
infrared spectrometer (FTIR) (JASCO Japan). The polysaccharide was ground with
spectroscopic grade potassium bromide (KBr) powder and then pressed into1mm
pellets for FTIR measurement in the wave number range of 400 and 4000 cm-1 using 2
scans.
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Anti-coagulation assay
Activated partial thromboplastin time (APTT)
APTT assay was carried out as described previously by (33). All clotting assays were
carried out using normal citrated human plasma according to the manufacturers’
specifications. For this, 90 μl of citrated normal human plasma was mixed with 10 μl
of a solution of different10,25,50,75 and100μg /ml polysaccharide amounts before
adding 100 μl of APTT reagent. The mixture was then incubated for 3 minutes 37°C.
Then, 100 μl of 0.025 M calcium chloride reagent was added to the mixture to trigger
the coagulation cascade. The clotting time was recorded in a coagulometer. Heparin
with50,100 international units per mg (IU/ml) of polysaccharide was used as the
standard. All the tests were performed in triplicate.
Prothrombin time (PT)
Prothrombin time was determined as described by (13).Prothrombin time was
examined through the standard kit for prothrombin time determination (BIOLABO
SA, INDIA).The reaction mixture containing both different concentration of
polysaccharide at the concentration of 10,25,50,75 and 100μg/ml in saline solution
was incubated with 90 μl of citrated normal human plasmafor 3 min at 37°C, then
adding 200 μl PT reagent and the time for clot formation was recordedthe reaction
mixture containing. Water and heparin were used as negative and positive controls,
respectively.

RESULTS AND DISCUSSION
Primary qualitative tests of polysaccharide
The phytochemical analysis for the presence of glycosides,phenol, tannin,alkaloids
and saponins were carried out in polysaccharide from Jew’s-mallow. The studies
indicated the presence of glycoside, phenol and tannin in polysaccharide from Jew’smallow (Table1).While the presence of both alkaloids and saponins was not observed
in polysaccharide from Jew’s-mallow .The role of tannin and phenol (34,35) as
antioxidants have been reported. However, no report on anticoagulant activity by
these molecules is found.
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Table 1. Primary qualitative tests of polysaccharide from Jew’s-mallow
Glycoside

Phenol

Tannins

Alkaloids

Saponins

+

+

+

-

-

Estimation of total sugar, sulphate and protein
Some of the components (sugar, sulphate and protein) and yield of polysaccharide
from Jew’s-mallow are shown in Table2. The data indicates that total sugar, protein
and sulphate content was 77.6, 0.63 and 8.6% respectively, As a rule, molecular size
and sulfate content are among the most important prerequisites for polysaccharide to
have anticoagulant
Table 2. Analysis of total polysaccharide(sugar, sulphate and protein) and Yield
Composition

%

1

total sugar

77.6

2

total sulphate

8.6

3

Protein

0.63

4

Yield

4.2

activity (36), while the yield of polysaccharide from Jew’s-mallow was obtained with
4.2% (w/w) from the wet weight source.
FT-IR structural characterization of polysaccharides
Fourier transform infra-red (FT-IR) spectroscopy was performed in the 4000–400
cm−1region to further characterize the data so far obtained for the polysaccharides
fromJew’s-mallow(Figure1).The bands at 3392.17cm−1 represented the stretching of
the hydroxyl groups and that at 2921.63 cm-1 corresponds to a weak C-H stretching
vibration(37). Furthermore, the bands at 1649.8 cm−1were attributed to the bond
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stretching vibrations of C–O bonds in the acylamino group(38).The most important
bands were found at 1042.34cm-1indicated D-glucose and 1262.06 cm-1 corresponding
to ester sulfate groups(S=O)(39).The absorption peak at 1151.29 cm−1 indicated a
pyranose unit. The region around 936 cm-1 can be attributed to the(C–O–S) group of
3,6-anhydro-a-L-galactopyranose and the absorption around 867cm-1indicates the
presence of sulfate groups on the C-4 of galactose (40).

Fig. 1. FT-IR spectrometry of polysaccharides from Jew’s-mallow
Anticoagulation activity of the polysaccharide
In vitro, anticoagulant activity of the polysaccharide from Jew’s-mallow was
evaluated by APTT and PT coagulation assays. The effect of polysaccharide as an
anticoagulant by APTT is shown in figure 2.This assay was used to determine the
action of the polysaccharide in intrinsic coagulation pathway and it is a very sensitive
test to analyze all change in blood coagulation pattern and inhibition of many
factors(36).Figure2showed

that

polysaccharide

from

Jew’s-mallow

have

an

anticoagulant effect prolonging coagulation time by APTT assay with respect to
heparin, through the increase in coagulation time, the increase in blood coagulation
time was with increased polysaccharide concentration. The polysaccharide
concentration 100(μg/ml)had the longest time of 210Sec and was compatible with the
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concentration of1000 (IU/ ml) of heparin, which was 223 Sec, while the lowest time
of coagulation 35Sec at concentration10(μg/ml).The prolongation of APTT indicates
the inhibition of the intrinsic and/or extrinsic pathway (13).That anticoagulation
property is related to the pattern of sulphation allowing interaction with target proteins
of the coagulation cascade(36).

Fig. 2. Analysis of the anticoagulant activity by APTT on the polysaccharide
Figure3 showed a prothrombin time (PT) evaluation. The current study revealed that
the time of prothrombin (PT) did not have any apparent effectiveness in increasing the
time of coagulation compared with heparin, which had the effect of increasing
coagulation time to 44 seconds at a concentration of 1000 (IU/ ml).This finding is in
agreement with previous study(41). However, working on the green seaweed
Caulerpa cupressoides, there is no anticoagulant activity in the measurement of
prothrombin time(PT).
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Fig. 3. Analysis of the anticoagulant activity by PT on the sulfated
polysaccharide

اﺳﺘﺨﻼص اﻟﺴﻜﺮ اﻟﻤﺘﻌﺪد ﻣﻦ اﻟﻤﻠﻮﺧﯿﺔ  Corchorus olitorius L.واﻟﻨﺸﺎط اﻟﻤﺤﺘﻤﻞ
اﻟﻤﻀﺎدة ﻟﻠﺘﺨﺜﺮ
ﻣﺤﻤﺪ زﯾﺎرة اﺳﻜﻨﺪر
ﻗﺴﻢ ﻋﻠﻮم اﻻﻏﺬﯾﺔ ،ﻛﻠﯿﺔ اﻟﺰراﻋﺔ ،ﺟﺎﻣﻌﺔ اﻟﺒﺼﺮة ،اﻟﺒﺼﺮة  ،اﻟﻌﺮاق.

اﻟﺨﻼﺻﺔ
ﺗ ﻢ اﺳ ﺘﺨﻼص اﻟﺴ ﻜﺮ اﻟﻤﺘﻌ ﺪد ﻣ ﻦ أوراق اﻟﻤﻠﻮﺧﯿ ﺔ ﺑﻮاﺳ ﻄﺔ اﻟﻤ ﺎء اﻟﺴ ﺎﺧﻦ ،اﺳ ﺘﻌﻤﻞ  TCAﻹزاﻟ ﺔ اﻟﺒ ﺮوﺗﯿﻦ ﻣ ﻦ
اﻟﺴ ﻜﺮاﻟﻤﺘﻌﺪد،ﺑﻌﺪھﺎ رﺳ ﺐ ﺑﺎﻹﯾﺜ ﺎﻧﻮل ،وﻛ ﺎن اﻟﺤﺎﺻ ﻞ ﻣ ﻦ اﻟﺴ ﻜﺮ اﻟﻤﺘﻌ ﺪد ٪٤.2ﻋﻠ ﻰ أﺳ ﺎس ﻣﺼ ﺪر اﻟ ﻮزن
اﻟﺮطﺐ.اﺣﺘﻮي اﻟﺘﺮﻛﯿﺐ اﻟﻜﯿﻤﯿﺎﺋﻲ ﻟﻠﺴﻜﺮ اﻟﻤﺘﻌ ﺪد ﻋﻠ ﻰ اﻟﻜﺮﺑﻮھﯿ ﺪرات اﻟﻜﻠ ﻲ ،اﻟﻜﺒﺮﯾ ﺖ واﻟﺒ ﺮوﺗﯿﻦ ٪8.6،٪٧٧.٦
و ٪٠.٦٣ﻋﻠ ﻰ اﻟﺘ ﻮاﻟﻲ ،أﺟﺮﯾ ﺖ اﺧﺘﺒ ﺎرات اﻟﻨﻮﻋﯿ ﺔ ﻟﻠﺴ ﻜﺮ اﻟﻤﺘﻌ ﺪد ،وﺑﯿﻨ ﺖ اﻟﺪراﺳ ﺔ اﯾﻀ ﺎ وﺟ ﻮد
اﻟﻜﻠﯿﻜﻮﺳﯿﺪاﺗﻮاﻟﻔﯿﻨﻮﻻﺗﻮاﻟﺘﺎﻧﯿﻨﺎت  ،ﻓﻲ ﺣﯿﻦ ﻟﻢ ﯾﻼﺣﻆ وﺟﻮد ﻗﻠﻮﯾﺪاﺗﻮاﻟﺼﺎﺑﻮﻧﯿﺎت.وﻋﻨﺪاﻟﺘﺤﻠﯿﻞ اﻟﻄﯿﻔﻲ ﺑﺎﻻﺷﻌﺔ ﺗﺤ ﺖ
اﻟﺤﻤﺮاء  FTIRﻟﻠﺴﻜﺮ اﻟﻤﺘﻌﺪد ﻟﻮﺣﻆ وﺟﻮد ﻣﺠﺎﻣﯿﻊ اﻟﻜﺮﺑﻮﻛﺴ ﯿﻞ واﻟﻜﺒﺮﯾ ﺖ .ﺗ ﻢ ﺗﻘﯿ ﯿﻢ اﻟﻨﺸ ﺎط اﻟﻤﻀ ﺎد ﻟﻠﺘﺨﺜ ﺮ ﻣ ﻦ
ﺧ ﻼل ﻗﯿ ﺎس وﻗ ﺖ اﻟﺘﺨﺜﺮﻟﺠ ﺰء اﻟﺜﺮﻣﻮﺑﻼﺳ ﺘﯿﻦ ) (APTTوﻗﯿ ﺎس وﻗ ﺖ اﻟﺒﺮوﺛ ﺮوﻣﺒﯿﻦ) (PTﻣﻘﺎرﻧ ﺔ
ﺑﺎﻟﮭﯿﺒ ﺎرﯾﻦ،اظﮭﺮت اﻟﻨﺘ ﺎﺋﺞ اﻟﺘ ﻲ ﻣ ﻦ ﺧ ﻼل ﻓﺤ ﺺAPTTزﯾ ﺎدة وﻗ ﺖ اﻟﺘﺨﺜﺮ،ﻛﺎﻧ ﺖ اﻟﺰﯾ ﺎدة ﻓ ﻲ زﻣ ﻦ ﺗﺨﺜ ﺮ اﻟ ﺪم
ﺗﺘﻨﺎﺳﺐ طﺮدﯾﺎ ﻣﻊ زﯾﺎدة ﺗﺮﻛﯿﺰ اﻟﺴﻜﺮ اﻟﻤﺘﻌ ﺪد ،اذ اﻋﻄ ﻰ ﺗﺮﻛﯿ ﺰ ١٠٠ﻣﯿﻜﺮوﻏ ﺮام  /ﻣ ﻞ أط ﻮل وﻗ ﺖ  ٢١٠ﺛﺎﻧﯿ ﺔ
وھ ﻮ ﻗﺮﯾ ﺐ ﻣ ﻊ ﺗﺮﻛﯿ ﺰ ) ١٠٠٠وﺣ ﺪة دوﻟﯿ ﺔ  /ﻣ ﻞ( ﻣ ﻦ اﻟﮭﯿﺒ ﺎرﯾﻦ ،وﻟﻜ ﻦ أظﮭ ﺮت اﻟﻨﺘ ﺎﺋﺞ ان ﻓﺤ ﺺ
اﻟﺒﺮوﺛﻮﻣﺒﯿﻦ) (PTﻟﻢ ﯾﻜﻦ ﻟﮫ أي ﻓﻌﺎﻟﯿﺔ واﺿﺤﺔ ﻓﻲ زﯾﺎدة وﻗﺖ اﻟﺘﺨﺜﺮ ﻋﻨﺪ ﻛﻞ ﺗﺮﻛﯿﺰ ﻣﻘﺎرﻧﺔ ﻣﻊ اﻟﮭﯿﺒﺎرﯾﻦ.
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