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ABSTRACT

Objective: This study was carried out to evaluate the thrombolytic,
antioxidant and analgesic activity of plant extract of Rudbeckia
hirta.

Materials and Methods: For thrombolytic activity, a standard in
vitro method was applied. Antioxidant activity was measured by
employing method of Folin—Ciocalteu reagent (FCR) or Folin's phenol
reagent or Folin—Denis reagent, also called the gallic acid equivalence
method (GAE) in which the total phenolic content of methanol extract
was determined. Analgesic potential of the methanolic extract was
tested using the model of acetic acid induced writhing in mice.

Keywords: thrombolytic activity, antioxidant activity, analgesic activity.

INTRODUCTION

Since archaic time, vegetables, fruits, medicinal
herbs, etc have been used to cure many diseases.
Synthetic drugs nowadays are readily available and
highly effective in curing various diseases, but people
still prefer using traditional medicines because of
their less harmful effects. There is an immense diver-
sity of compounds, minutely secondary metabolites,
found & isolated from plants and these compounds
have anticancer, antibacterial, analgesic, anti-inflam-
matory, antitumor, antiviral and many other activity
in alesser or greater extent."” Even 50% of anticancer
drugs have been isolated from plants.’

Resins, rubbers, gums, waxes, dyes, flavors,
fragrances, proteins, amino acids, bioactive
peptides, phyto hormones, sugar, flavonoids and
bio pesticides are found in plants.* WHO assess-
ment shows that about 80% of world population
depends on medicinal plants for their health care
needs and more than 30% of the pharmaceutical
preparations are based on plants.’

Due to the imbalance of homeostatic system of
physiological procedure thrombosis is occurred
which is characterized by the formation of blood
clots in the circulatory system. Thrombosis prop-
agates troublesome situation in the arterial disease

Results: The thrombolytic activity measured by a standard method
revealed that this plant extract has a dose dependent thrombolytic
activity. GAE method showed that the total phenolic content of
methanol extract of Rudbeckia hirta was 24.56 mg of GAE/gm of
extract. The analgesic activities of the plant extract were significant
(p< 0.05) at the dose of 500 mg/kg-body weight in comparison with
control animals; however, the activity was less than that of diclofenac
Na (standard).

Conclusion: Methanolic extractof Rudbeckia hirta leaves have
moderate thrombolytic, antioxidant and anti-inflammatory properties.

specially when connected with acute coronary
disorder such as pulmonary emboli, deep vein
thrombosis, strokes, heart attacks & venous throm-
boembolic disorders that estimate for abrupt
morbidity and mortality.*” Clots that formed in the
blood vessels are dissolved by using thrombolytic
agents; however these agents sometimes can lead to
dignified and catastrophic consequences.®

Singlet oxygen, superoxide anion, hydroxyl radi-
cal, and hydrogen peroxide ( are Reactive Oxygen
Species (ROS), often generated as byproduct of
biological reaction.” Molecules that are found in
living cells including DNA react with ROS and
exert oxidative damage."” Oxidative stress is a
condition that is caused by steady increase of free
radicals in cells, wherein free radicals oxidize blood
vessel walls, DNA, carbohydrates, & lipids."" If
antioxidant system is unable to eliminate the excess
ROS, result in high level of free radicals and lipid
peroxides that account for pathogenesis of degen-
erative diseases like atherosclerosis, carcinogenesis,
diabetes, cataract, ageing, and so forth."”

Pain is defined as “an unpleasant sensory and
emotional experience associated with actual
or potential tissue damage” according to the
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International Association for the Study of Pain
(IASP)."” Analgesic drugs such as aspirin, morphine
have been widely used in recent decades, particu-
larly opioids and Nonsteroidal Anti-Inflammatory
drugs (NSAIDs), can only relieve 50% of the pain
in about 30% of patients."” Pain and edema is
reduced by using Nonsteroidal Anti-Inflammatory
drugs (NSAIDs), NSAIDs act through any of two
processes, one is suppressing the formation of
prostaglandins and another one is inhibiting the
activity of the enzyme Cyclooxygenase (COX-1
and COX-2). Many synthetic compounds that act
by the same mechanism have been developed and
are associated with serious adverse effects such
as ulceration, gastrointestinal bleeding, additive
potential, respiratory disorders, drowsiness, nausea
etc.lS,l()

In this condition, we need to evaluate bioactive
compounds from natural products especially from
medicinal plants for use as alternative analgesics
with little or no side effects.

Rudbeckia  hirta, (Family:  Asteraceae)
commonly known as black-eyed Susan. It is a North
American floweringplant in the sunflower family. It
is native to Eastern and Central North America and
naturalized in the Western part of the continent
as well as in China. It has now been found in all
10 Canadian Provinces and all 48 of the states in
the contiguous United States.'”'®'* Rudbeckia hirta
has synonyms such as brown-eyed Susan, brown
betty, gloriosa daisy, golden Jerusalem.'”***' English
bull's eye, poor-land daisy, yellow daisy, and yellow
ox-eye daisy.'***

In several tribal nations the plant is also a tradi-
tional Native American medicinal herb ; believed in
those cultures to be a remedy, among other things,
for colds, flu, infection, swelling and (topically,
by poultice) for snake bite (although not all parts of
the plant are edible).”” Parts of the plant have nutri-
tional value. Other parts are not edible.

Rudbeckia hirta is an upright annual (some-
times biennial or perennial) growing 30-100 cm
(12-39 in) tall by 30-45 cm (12-18 in) wide. It
has alternate, mostly basal leaves 10-18 cm long,
covered by coarse hair, with stout branching stems
and daisy-like, composite flower heads appearing
in late summer and early autumn. In the species,
the flowers are up to 10 cm (4 in) in diameter,
with yellow ray florets circling conspicuous brown
or black, dome-shaped cone of many small disc
florets.”® However, extensive breeding has
produced a range of sizes and colors, including
oranges, reds and browns.”

This study was carried out to evaluate the throm-
bolytic effects, antioxidant activity and analgesic
effects of plant extract of Rudbeckia hirta.
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MATERIALS AND METHODS

Chemicals

Streptokinase (S-kinase, Popular Pharmaceuticals
Ltd, Bangladesh), methanol (100%), 0.9% NaCl
solution, 3.1% sodium citrate solution, 2% calcium
chloride, Polyoxyethylene sorbitan monooleate
(Tween 80) &acetic acid was purchased from
Merck, Darmstadt, Germany, methanol, Folin-
Ciocalteu reagent.

Collection and identification of plants
sample

Aerial parts of Rudbeckia hirta were collected from
saver, Dhaka in December 2017, and were identified
by the Bangladesh National Herbarium, Mirpur, in
Dhaka. One voucher specimen was deposited in
Bangladesh National Herbarium.

Drying and grinding of plant materials

At first leaves of Rudbeckia hirta were cut into small
pieces and placed under the sun about 15 days for
proper drying. After complete drying, the leaves
were pulverized into crush powder with the help of
a grinding and blending machine.

Extraction of Plant materials

The powder of Rudbeckia hirta leaves (250 gm) was
extracted with 2000ml methanol (100%) in a flat
bottom container, thorough shaking and stirring.
After two weeks the extract was filtered through
the cotton at first and then through Whitman filters
paper (Bbby RE200, Steriling Ltd, Uk). The filtrate
(methanolic extract) was evaporated using rotary
evaporation machine. Finally, we got methanolic
extract and transferred to an airtight 10ml vial for
use and protection.

In vitro Thrombolytic activity

For the management of cerebral venous sinus
block thrombolytic drugs are being widely used.
To develop clot lysis activity of thrombolytic drugs
there are several in vitro models have been estab-
lished, but all these models have certain limitations.
So, there is need of an appropriate model to check
the clot lytic efficacy of thrombolytic drugs.”
600 mg of crude methanolic extract of stem of the
plant was taken in a volumetric flask and a stock
solution of 20 mg/mL was made using 0.9% NaCl,
the final volume being 30 ml. The prepared stock
solution was used to make different concentrations
of root extract in isotonic saline solution: 2.5, 5, 10
and 20 mg/mL. Venous blood (5 ml) was drawn
from healthy human volunteers (n =10). 500 ul
of blood was transferred to each of the previously
weighed micro centrifuge tubes to form clots.
Venous blood drawn from healthy volunteers

www.phytomedicine.ejournals.ca


http://www.phytomedicine.ejournals.ca
http://dx.doi.org/10.15562/phytomedicine.2019.87

www.phytomedicine.ejournals.ca

Determination of thrombolytic, antioxidant ...

(n = 10) was immediately citrated using 3.1%
sodium citrate solution and then was transferred in
different pre-weighed sterile micro centrifuge tube
(500 pl/tube). 200 microliter of 2% calcium chlo-
ride was then added to each of these tubes, mixed
well and incubated at 37°C for 45 minutes for
clotting to occur. After clot formation, serum was
completely removed (aspirated out without disturb-
ing the clot formed) and each tube having clot was
again weighed to determine the clot weight (clot
weight = weight of clot containing tube — weight of
tube alone). Each micro centrifuge tube containing
clot was properly labeled and five hundred microli-
ter of different concentrations of the plant extract,
2.5 mg/mL (n = 10), 5 mg/mL(n = 10), 10 mg/mL
(n =10) and 20 mg/mL (n = 10) or saline (negative
control) (n =10) or 30,000 I.U. or 15000IU of strep-
tokinase [(S-kinase, Popular Pharmaceuticals Ltd,
Bangladesh), reference drug (n = 10)] was added
to tubes with clots. All the tubes were incubated at
37°C for 90 min. The fluid left was then carefully
removed and the tubes were weighed again. The
difference in weight before and after clot lysis was
expressed as % clot lysis. % of the lysis of the plant
extract expressed as,
(weight of release clot )/(weight of clot )x100

Antioxidant screening

The total phenolic content of leaves of Rudbeckia
hirta was measured by employing method of
Folin-Ciocalteu reagent (FCR) or Folin's phenol
reagent or Folin-Denis reagent, also called the gallic
acid equivalence method (GAE).” It is named
after Otto Folin, Vintilda Ciocélteu, and Willey
Glover Denis. This reagent is part of the Lowry
protein assay, and will also react with some nitro-
gen-containing compounds such as hydroxyl-
amine and guanidine.”® The reagent has also been
shown to be reactive towards thiols, many vitamins,
the nucleotide base guanine, the trioses glyceralde-
hyde and dihydroxy acetone, and some inorganic
ions. Copper complexation increases the reactivity
of phenols towards this reagent.*

2 mg of the extract was taken and dissolved in
the distilled water to get a sample concentration of
2mg/ml in every case. To 0.5 ml of extract solution
(conc. 2 mg/ml), 2.5 ml of Folin-Ciocalteu reagent
(diluted 10 times with water) and 2.0 ml of Na,CO,
(7.5 % w/v) solution was added. The mixture was
incubated for 20 minutes at room temperature.
After 20 minutes the absorbance was measured at
760 nm by UV-spectrophotometer and using the
standard curve prepared from gallic acid solution
with different concentration and the total phenols
content of the sample was measured. The pheno-
lic contents of the sample were expressed as mg of
GAE (gallic acid equivalent) / gm of the extract.

Md. Shohel Hossain et al.

In vivo analgesic potential
Analgesic potential of the methanolic extract
of Rudbeckia hirta leaves were tested using the
model of acetic acid induced writhing in mice.
The experimental animals were randomly selected
and divided into four groups denoted as groupl,
2, 3, & 4.Each mouse was weighed properly and
the doses of the test samples and control materials
were adjusted accordingly. Each group received a
particular treatment i.e. Control, positive control
(standard Diclofenac Na) and two doses (250 and
500 mg/kg-body weight) of the extract solution.
Positive control group was administered at the
dose of 25 mg/kg-body weight and control group
was treated with 1% tween80 in water at the dose of
15 ml/kg body weight. Test samples, standard drug
and vehicle were administered orally 30 min before
intra peritoneal administration of 1.5% acetic acid.
After an interval of 15 min, the mice were observed
writhing for 5 min.The percent analgesia can be
expressed as,

Percent analgesia = 100 - [No. of writhing in
tested animals/No. of writhing in control animals]
x 100.

Statistical analysis

The results ware expressed as mean + SEM (stan-
dard error of the mean)and Statistical comparisons
were made using one-way ANOVA with t test
&differences between means were considered to be
significant when p < 0.05.

RESULT

In vitro Thrombolytic activity

Effect of methanolic crude extracts of stem of
Rudbeckia hirta on blood clot lysis of human blood
in vitro (mean+ SEM) is given below,

Antioxidant screening

The methanol extract of Rudbeckia hirta was tested
for evaluating the antioxidant activity. The absor-
bance of the sample and total phenolic content of
extracts is given below

In vivo analgesic potential

Different animal group ware taken for describing
analgesic activity of plant extract of Rudbeckia
hirta. Writhing count (Mean+SEM) and % of
writhing inhibition by plant extract is shown in the
following table,

DISCUSSION

Many researches indicate that herbs and natural
products posses thrombolytic activity.® Tissue
plasminogen activator (t-PA), Urokinase (UK),
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Table 1 Invitro thrombolytic activity

Concentrations of plant extracts, Mean % of Blood clot
control and standard n Lysis

0.9% NaCl solutions 10 5.35+1.01*
Streptokinase (30,000 I.U.) 10 47.21+1.15%
Streptokinase (15,000 1.U.) 10 24.73+1.12%
Leaves extract 20 mg/mL 10 19.50+1.25
Leaves extract 10 mg/mL 10 11.44+1.25
Leaves extract 5 mg/mL 10 9.57+1.28
Leaves extract 2.5 mg/mL 10 9.55+1.50

* Determines significance level (p<0.05)

Table 2 Total Phenolic Content of methanol extract of plant of

Rudbeckia hirta
Total Phenolic Content (mg
Extract Absorbance of the sample of GAE / gm) of Extracts
Methanol Extract 0.185 24.56

Table 3 Analgesic effect of methanol extract of plant of Rudbeckia

hirta
Animal group  Treatment Rudbeckia hirta
Writhing count
(Mean = SEM) % Writhing
(% Writhing) inhibition
Group 1 (n=4) 1% Tween 80 solution 11.88+-0.40 _
in water (orally)
Group 2 (n=4) Diclofenac sodium 8.8+-0.65 **
(25 mg/kg) Orally 40.55
Group 3 (n=4) Methanol extract 10.4+-0.65* 34.11
(250 mg/kg) orally
Group 4 (n=4) Methanol extract 9.88+-0.69% 42.78
(500 mg/kg) orally

Figure 1

% clot lysis of plant extract
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Streptokinase (SK), etc are used globally as throm-
bolytic agents.” Recently, various thrombolytic
agents in practice are being used to dissolve the
clots that have already formed in the blood vessels;
but these drugs have certain limitations and can
lead to potential fatal consequences in some cases.*
Evaluation of thrombolytic activity of Bougainvillea
spectabilis leaf extract shows that concentrations
of leaf extract enhanced in the clot lysis in dose
dependent manner along with the incubation time
factor. In another similar nature of study conducted
in other species of Bougainvillea glabra also showed
clot lysis ability.** Leaf extract of Bougainvillea spec-
tabilis has 31.12% clot lysis at 200pg/mL, 42.57%
clot lysis at 400pg/mL, 65.74% clot lysis at 600pg/
mL, 84. 24% clot lysis at 800 pg/mLin 72 hrs of
incubation which also indicates dose dependent
thrombolytic activity.

Our study of thrombolytic activity of leaves
extract of Rudbeckia hirtais dose dependent. In
this study when the concentration of standard
streptokinase and leave extract was reduced the
percent of blood clot lysis was also reduced such
as 19.50%, 11.44%, 9.57%, 9.55% while the dose of
the leaf extract was 20 mg/mL, 10 mg/mL, 5 mg/
mL, 2.5 mg/mL respectively ([[able 1). On the basis
of these result, it may be concluded that Rudbeckia
hirta leaf extract has a dose dependent thrombo-
lytic activity.

Many studies indicate a linear relationship
between total phenolics and antioxidant activ-
ity.****  Phenolic compounds are ubiquitous
bioactive compounds and a diverse group of
secondary metabolites universally present in higher
plants.” The total phenolic content experiment is
governed by Folin-Ciocaltau reaction. The reagent
measures the reducing capacity of the test sample
by reacting with the reducing substance in the test
samples. Phenolate ions present in the samples
reduce Mo™ to Mo by transfer of electron to
produce a blue color whose absorbence were
measured at 765 nm. Total phenolic content of
Sensevieria cylindrical leaves extract shows that the
content of phenolic compounds is dependent on the
polarity of the solvent used; higher the polarity of the
solvent, higher the content of phenolic compounds.
The maximum phenolic content of Sensevieria cylin-
drical leaves extract was found in methanol fraction
(86.2+2.6). In the hexane and chloroform fractions,
phenolic compounds could not be detected.*

In this survey the total phenolic content of
methanol extract of Rudbeckia hirta was 24.56 mg

of GAE/gm of extract ([[able J).

www.phytomedicine.ejournals.ca
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Figure 2 Total Phenolic Content of Gallic Acid (Standard)
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Figure 3 Writhing Count on four groups of mice (n=>5)
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Acetic acid induced writhing in mice imposed
visceral pain finds much attention of screening
analgesic drugs.'” The crude extracts of Rudbeckia
hirta showed significant analgesic action compared
to the reference drug diclofenac sodium but group
4 was found to exhibit higher analgesic activity
than group 3 against acetic acid induced pain in
mice at two dose levels i.e. 500 mg/kg & 250 mg/
kg b. wt. The analgesic activities of the plants were
significant (p < 0.05) at the dose of 500 mg/kg-body
weight in comparison with control animals;
however, the activity was less than that of diclofenac
Na (standard).

CONCLUSION

From the present study we revealed that the crude
extract of Rudbeckia hirta has various pharmacolog-
ical activities such as thrombolytic, antioxidant and
analgesic activity. This investigation has opened up
the possibility of the use of this plant in future for
drug development and various herbal formulation
having less side effects.

CONFLICT OF INTEREST

Authors have no conflict of interest.

Md. Shohel Hossain et al.

ACKNOWLEDGEMENTS

The authors gratefully acknowledge the Manarat
International University and University of Asia
Pacific, Dhaka, Bangladesh for providing financial
support to conduct this research work.

REFERENCES

1. CaiYZ,Luo Q Sum M, Corke H. Antioxidant activity and
phenolic compounds of 112 traditional Chinese medic-
inal plants associated with anticancer. Life Sci. 2004; 74:
2157-2184.

2. Miliauskas G, Venskutonis PR, Beek TA. Screening of rad-
ical seavenging activity of some medicinal and aromatic
plant extracts. Food Chem. 2004; 85: 231-237.

3. Newman DJ, Cragg GM. Natural Products as Sources of
New Drugs over the 30 Years from 1981 to 2010. J. Nat.
Prod.2012; 75:311-335. [Google Scholar] [CrossRef]
[PubMed]

4. Khattak SG, Gilani SN, Ikram M. Antipyretic stud-
ies on some indigenous Pakistani medicinal plants.
J. Ethnopharmacol. 1985; 14: 45-51.

5. Shinwari MI, and Khan MA. Indigenous use of medicinal
trees and shrubs of Margalla hills national park Islamabad.
Pak. J. For. 1998; 48: 63-90.

6. Kistner RL, Ball, JJ, Nordyke RA, Freeman GC. Incidence
of pulmonary embolism in the course of thrombophlebitis
of the lower extremities. A J Surg. 1972; 124: 169-176.

7. Nicolini FA, Nichols WW, Mehta JL et al. Sustained reflow
in dogs with coronary thrombosis with K2P, a novel
mutant of tissue-plasminogen activator. Journal of the
American College of Cardiology, 1992; 20(1):228-235.

8. Rahman MA, Sultana R, Emran TB, Islam MS,
Rahman MA, Chakma JS, Harun-ur Rashid, Hasan CMM.
Effects of organic extracts of six Bangladeshi plants on in
vitro thrombolysis and cytotoxicity. BMC Complementary
& Alternative Medicine. 2013; 13:25.

9. Wiseman H, Halliwell B. Damage to DNA by reactive oxygen
and nitrogen species: role in inflammatory disease and pro-
gression to cancer. Biochemical Journal, 1996; 313(1): 17-29,

10. Cooke MS, Evans MD, Dizdaroglu M, Lunec J. Oxidative
DNA damage: mechanisms, mutation, and disease. The
FASEB Journal. 2003; 17(10): 1195-1214.

11. Raju GS, Moghal MMR, Dewan SMR, Amin MN,
Billah MM. Characterization of phytoconstituents and
evaluation of total phenolic content, anthelmintic, and
antimicrobial activities of Solanum violaceum Ortega.
Avicenna Journal of Phytomedicine. 2013, 3(4): 313-320

12. Halliwell B, Gutteridge JMC, and Cross CE. Free radicals,
antioxidants, and human disease: where are we now?” Journal
of Laboratory and Clinical Medicine. 1992; 119(6): 598-620.

13.  Merskey H. Pain terms: a list with definitions and notes
on usage. Recommended by the IASP Subcommittee on
Taxonomy. Pain. 1979; 6: 249-252.

14. Hewitt DJ, Hargreaves RJ, Curtis SP, and Michelson D.
Challenges in analgesic drug development,” Clinical
Pharmacology & Therapeutics. 2009; 86(4): 447-450.

15. Baul S, Amin MN, Hussain MS, Mukul MEH,
Millat MS, Rashed MSU et al. Phytochemical Nature and
Pharmacological Evaluation of Chloroform Extract of
Pandanus fascicularis L. (Fruits) An in vivo Study. Journal
of Bioanalysis & Biomedicine 2017, 9(4): 223-228.

16. Mate GS, Naikwade NS, Chowki CSA, Patil SB. Evaluation
of Anti-nociceptive Activity of Cissus quadrangularis on
Albino Mice. Int ] Green Pharm. 2008; 2:118-121.

17. Dewan SMR, Amin MN, Adnan T, Uddin SMN, Shahid-
Ud-Daula AFM, Sarwar G et al. Investigation of analgesic
potential and in vitro antioxidant activity of two plants
of Asteraceae family growing in Bangladesh. Journal of
Pharmacy Research. 2013, 6(6): 599-603.

Discovery Phytomedicine 2019; 6(2): 77-82. doi: 10.15562/phytomedicine.2019.87 81


http://www.phytomedicine.ejournals.ca
http://dx.doi.org/10.15562/phytomedicine.2019.87

Determination of thrombolytic, antioxidant ...

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Uddin SMN, Amin MN, Shahid-Ud-Daula AFM,
Hossain H, Haque MM, Rahman MS. Phytochemical
screening and study of antioxidant and analgesic potentials
of ethanolic extract of Stephania japonica Linn. Journal of
Medicinal Plant Resrearch, 2014; 8(37): 1127-1133.

Amin MN, Dewan SMR, Noor W, Shahid-Ud-Daula AFM.
Characterization of chemical groups and determination of
total phenolic content and in-vitro antioxidant Activities
of ethanolic extract of Ocimum sanctum leaves growing in
Bangladesh. European Journal of Experimental Biology,
2013; 3(1): 449-454.

Amin MN, Banik S, Ibrahim M, Moghal MMR,
Majumder MS, Siddika R. A Study on Ardisia solanacea
for Evaluation of Phytochemical and Pharmacological
Properties. International Journal of Pharmacognosy and
Phytochemical Research 2015; 7(1); 8-15

Tanna MTH, Amin MN, Ibrahim M, Mukul MEH,
Kabir A. Evaluation of antioxidants, membrane stabilizing,
cytotoxic and anthelmintic activity with phytochemical
screening of Chromolaena odorata: A medicinal shrub.
International Journal of Pharmacy, 2016, 6(1): 53-61.
Runkel, Sylvan T, Roosa, Dean M. Wildflowers of the Tall
grass Prairie: The Upper Midwest. Ames, IA: Jowa State
University Press. 1989

Moerman. D. Native American Ethnobotany. Timber
Press. Oregon. 1998 ; ISBN 0-88192-453-9.

Michael BR, Gedara SR, Amer MM, Stevenson L,
Ahmed AF Evidence based medicinal value of Rudbeckia
hirta L. flowers, Natural Product Research: Formerly
Natural Product Letters, 2014; 28(12): 909-913

Moldovan Z, Buleandra M, Oprea E, Minea Z. Studies
on Chemical Composition and Antioxidant Activity
of Rudbeckia triloba. J Anal Methods Chem. 2017;
2017:3407312.

Prasad S, Kashyap RS, Deopujaria JY, Purohit HJ,
Taori GM, Daginawala HE. Development of an in vitro
model to study clot lysis activity of thrombolytic drugs.
Thrombosis Journal. 2004; 4 (1): 14.

Paulissen MA. Exploitation by and the Effects of,
Caterpillar Grazers on the Annual, Rudbeckia hirta
(Compositae). The American Midland Naturalist. 1987;
117(2): 439-441

Tkawa M, Schaper TD, Dollard CA, Sasner JJ. Utilization of
Folin-Ciocalteu phenol reagent for the detection of certain
nitrogen compounds. J. Agric. Food Chem. 2003; 51 (7),
1811-5.

Everette JD, Bryant QM, Green AM, Abbey YA,
Wangila GW, Walker RB. Thorough study of reactivity
of various compound classes toward the Folin-Ciocalteu
reagent. ] Agric Food Chem. 2010 Jul 28;58(14):8139-44.

82 Discovery Phytomedicine 2019; 6(2): 77-82. doi: 10.15562/phytomedicine.2019.87

30.

31.

32.

33.

34.

35.

36.

37.

38.

Md. Shohel Hossain et al.

Giuseppina B, Cristiana L, Guido L, Piero C, Antonio LA,
Daniele R. Therapeutic effect of diagnostic ultrasound
on enzymatic thrombolysis. An in vitro study on blood
of normal subjects and patients with coronary artery dis-
ease. Journal of Thrombosis and Haemostasis. 2004; 91,
1078-1083.

Ansari AV, Siddiqui HH, Singh SP. Antithrombotic and
Thrombolytic activity of Terminalia belerica fruit extracts.
Research Journal of Pharmaceutical, Biological and
Chemical science. 2012; 3(2), 471.

Mannan A, Kawser MJ, Ahmed AMA, Islam NN,
Alam SMM, Emon MAEK, et al. Assessment of antibac-
terial, thrombolytic and cytotoxic potential of Cassia alata
seed oil. Journal of Applied Pharmaceutical Sciences. 2011;
1(9), 56-59.

Elumalai A, Eswariah CM, Chowdary V, Kumar R,
Anusha M, Naresh K. Screening of Thrombolytic Activity
of ougainville aglabra Leaves Extract by In-Vitro, Asian
Journal of Research in Pharmaceutical Sciences. 2012;
2(4), 134-136.

Djeridane A, Yousfi M, Nadjemi B, Boutassouna D,
Stocker P, Vidal N. Antioxidant activity of some Algerian
medicinal plants extracts containing phenolic com-
pounds. Food Chem. 2006; 97, 654-660. [Google Scholar]
[CrossRef]

Kim DO, Chun OK, Kim YJ, Moon HY, Lee CY.
Quantification of polyphenolics and their antioxidant
capacity in fresh plums. J. Agr. Food. Chem. 2003; 51,
6509-6515. [Google Scholar] [CrossRef]

Kim DO, Jeong SW, Lee CY. Antioxidant capacity of pheno-
lic phytochemicals from various cultivars of plums. Food
Chem. 2003; 81, 321-326. [Google Scholar] [CrossRef]
Robards K, Prernzler PD, Tucker G, Swatsitang P, Glover W.
Phenolic compounds and their role in oxidative processes
in fruits. Food Chem. 1999; 66: 401-436. [Google Scholar]
[CrossRef]

Tanveer A, Singh ND, Khan ME Phytochemical Analysis,
Total Phenolic Content, Antioxidant and Antidiabetic
Activity of Sansevieria cylindrica Leaves Extract. Herb
Med. 2017; 3(2): 6.

This work is licensed under a Creative Commons Attribution-Non Commercial-No

Derivatives 4.0 International License. To view a copy of this license,
visit http://creativecommons.org/licenses/by-nc-nd/4.0/

www.phytomedicine.ejournals.ca


http://www.phytomedicine.ejournals.ca
http://dx.doi.org/10.15562/phytomedicine.2019.87



