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Abstract
Rubia tinctorumL.kown as fuwaa in Iraq is one of the important plants used in traditional medicine such as treating urinary
tract stones and infection s. This study was conducted for comparative preliminary investigation of the effect of hot and cold
extracts of R. tictorum roots. The hot extraction was carried out by soxhlet apparatus while cold extraction was done by
maceration. In both methods ethanol 90 was used. Study results show that hot extracts contain alkaloids while cold extract
contain alkaloids, tannins and phenolic acid respectively. The main aim of this study was to investigate the preliminary
phytochemical and evaluate the antibacterial potential of silver nanoparticle synthesized from cold and hot plant extracts of
Rubia tinctorum . The use of nanoparticle in medicine is an attractive proposition. In the present study,silver nanoparticle
were evaluated for their antibacterial activity. This study was designed to assess the antibacterial effect of Rubia tinctorum
extract nanoparticle hot methanolic and cold methanolic in vitro with the use of nanoparticle against some pathogenic
bacteria like gram positive bacteria like Staphylococcus aureus and gram negative bacteria like Pseudomonas aeruginosa,
E.coli,Proteus vulgaris. Therefore, we establish acombination of medicinal values of and nanotechnology possibly with the
field of medicine for the development of antibacterial agent these four bacteria. The hot and cold extract showed various
degree of inhibitory activity against four species of bacteria.The synthesized silver nanoparticle were characterized by UV
visible spectroscopy. The antibacterial activity of silver nanoparticle activity of silver nanoparticle prepared from against
these bacteria.The silver nanoparticle show high antibacterial activity when assayed by agar well diffusion method. This
green synthesized nanoparticle could be used in the medical field against human disease due to their high efficiency as
antibacterial agent. Inconclusion,silver nanoparticle and R.tinctorum herb extract act as potent antibacterial agents and may
prove to be better antibacterial against wide range of microbes.
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1. INTRODUCTION
Rubia tinctorum L. or madder plant also known in
Iraq as fuwaa plant [1] is a herbaceous perennial plant
which grows widwly in different cold regions such as
north of Iraq [2]. Rubia genus of flowering plants
belong to Rubiaceae family [3]. Roots and rhizomes of
Rubia tinctorum L. considered as the medicinal parts
used in the treatment of diseases which collected in
spring or autumn seasons in the third or fourth year of

cultivation [4]. Madder plant has been considered as
economical uses [5]. R. tinctorum roots considered as
a natural dye (a kind of pigment) used as food additive
used for wool or fibers pigmentation [6, 7].
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Fuwaa roots have different active compounds such [8]
as tannins, as anthraquinones especially lucidine,
primeveroside, ruberthric acid, pseudopurpurin,
mungistin, alizarin,1,2-dihydroxoxoyanthraqunone
and purpurin [9]. The red color of R.tictorum roots due
to alizarin components: roots have high content of
tannins which is used for the treatment different
digestive system proplems [10]. Rubia also has other
compounds such as anthraqunone, naphtoqunone,
cyclic hexapeptide, trepenoids and different types of
compounds [11]. The water extract of R.tinctorum
roots was used for induced jaw edema in rat [12] ;also
roots are used for hematemesis, epistaxis, flooding,
spitting, traumatic bleeding, amenorrhea caused by
obstruction , joint impediment pain, swelling and pain
caused by injuries from falls [13]. Iraqi people used
fuwa roots water extract for urinary tract diseases;
therefore, this study was conducted by investigate the
effect of hot and cold extraction of R. tinctorum active
compounds.
Plant are rich sources of various medicinally
important substances and they explore the huge
diversity in therapeutic. Medicinal plant is a source of
many potent and powerful drugs and used all over the
world for the treatment of chronic disease [14].
The root of Rubia. tinctorum (madder) are the
source of natural dye. The dye components are
anthraquinones which probably contribute to the
resistance of plant against fungi in the soil [15]. These
herbs that have been used for treating inflammatory
diseases. Bisswas et al [17] shows the use of this
extract in the treatment of wounds and injuries in the
traditional medicine.
R.tinctorum used in the
treatment of urinary bladder infection [18]. Numerousphytotherapeutic literature data describe usage of
these plant in the treatment of bladder infection as
traditional folk remedies. Tea is prepared out of R.
tinctorum and it is suggested form of remedy
according to the folk medicine knowledge. [19].
R.tinctorum is a part of the Rubiaceae family and it is
kown as rich with antraquinone which is used as antiinflammatory antimicrobial , antibacterial , and
antidiuretic drug. Antraqinone for R. tinctorum which
is denoted as amain antibacterial compound, it is
nessesery to stress that antraqinone is porly soluble in
water as in ethanol on temperature lower the boiling
water [20]. Previous study demonstrated antibacterial
effect of R.tinctorum on pathogenic bacteria but not on
E. coli. R.tinctorum contain spolyphenol lies on the
potential to oxidize and on hydrolyze the bacterial cell
wall and plasma membrane [21]. Nanotechnology and
their derived products are unique not only in their

treatment but also in particle size, physical, chemical
and biochemical properties [22]. Nanotechnology
provides a good platform to modify and develop the
important property of metal in the form of
nanoparticles application in biomarkers, cell labeling,
antibacterial agents, and nanodrug for the treatment of
disease. [23 ,24]. Silver nanoparticles have important
biological pro samples were kept for perties, they are
effective bactericidal agents against broad spectrum of
bacteria [25]. Silver nanoparticle of 5-20 nm diameter
can inhibit HIV-1 virus replication [26, 27].
Nanotechnology deals with the synthesis of
nanoparticle with controlled size, shape, and dispersity
of materials at the nanometer scale length. [28, 29, 30].
The aim of the present study was to investigate the
preliminary phytochemical investigation and the
antibacterial potential of silver nanoparticles with hot
and cold extract of R. tinctorum.

2. MATERIALS AND METHODS
1-Sample preparation
R.tinctorum roots were obtained from Sulaimania
region in the north of Iraq;the sample was identified
and authenticated by Iraqi National hebarilism. The
sample were kept for drying at the lab in
pharmacnogosy and medicinal plant department
college of pharmacy University of al Mustansiriya and
then grinded for extraction procedure.
2- Extraction methods
A/hot extraction
Rubia roots were thoroughly washed, dried in the
shades and then grinded by a mechanical grinder. 25 g
of rubia roots powder was packed in the thimble of
Soxhlet apparatus and extracted with 250 ml 90%
ethanol for 12 hours, then the extract was concentrated
evaporator to get a dry residue. vacuum using tottery
evaporator to get a dry residue.
B/cold Extraction
25 g of rubia roots powder was macerated with 90 %
ethanol for one week, then filtered and concentrated
under vacuum using rotary evaporator to get a dry
residue.
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Preliminary phytochemical investigation
Preliminary investigation for the active chemical
compounds was done by using the following chemical
tests.
Alkaloids
2ml of extract was taken separately with 5ml of
1.5%v/v aqueous hydrochloride acid and filtered. The
resulting acidic solution tested with Mayers Wanger
and Dragendroffs precipitate was observed on addition
reagent, indicate the presence of alkaloids.
Development of orange precipitation on addition of
drangendroffs reagent is the positive test for alkaloids.
Flavonoids
2ml of aqueous solution with few drops of KOH give
yellow color and then added few drops of diluted acid
give colorless.
Tannins
0.5ml of alcoholic and water extract were diluted with
1ml of water and 2-3 drops of dilute ferric coride
solution was added. Development of aback/ green
colour indicate the presence of tannin.
Phenols
The dried residue of each extract was dissolved in
methanol. Methanolic extract was tested for the
presence of phenolic. A few drops of acidified ferric
chloride 5% solution were added to the extract. The
presence of blue, green or brown coloration indicate
the presence of phenolic compound in the sample.
Cardiac glycosides
1ml of glacial acidic acid and was added to 2ml of
methanol extract in test tube. In this mixture few ml of
ferric chloride followed by 2 drops of concentrated
H2so4 were added. Green blue color indicates the
presence of cardiac glycoside (killer- Killian test).
Collection of bacterial strain
The bacteria were collected from the department of
microbiology from the hospital of Yarmuk between 1
to 15 May 2018.
In vitro testing of extract
The cup plate agar diffusion method activity of the
extract. One ml of the isolated bacterial stock
suspension (10 os 8 to 10 os 9 CFU were thoroughly
mixed with 100 ml of molten sterile Mueller Hinton
agar, 20 ml of liquots of the inoculated Muller Hinton
agar were distributed into sterile petri dishes. The agar

was left to set and all these plates 4 cups 10 mm in
diameter were cut using a sterile cork borer no 4 and
agar disks were removed. The cups were filled with
o.1 sample of two extract use of automatic microliter
pipette, and allowed to diffuse at room temperature for
two hours. The plates then incubated in the upright
position at 37 c for 24 hours. The plates were observed
for the presence of inhibition of bacterial growth that
was indicated by clear zone around the wells. The size
of the zone’s inhibition was measured and the
antibacterial activity was expressed in terms of
average diameter of the zone of inhibition in
millimeters. The results were compared with the
standard antibiotics.
Synthesis of silver nanoparticle
10 ml of ahot and cold methanol was added to 100 ml
of 0.01 m AgNo3 solution in a conical flask at RT. The
color of the solution cha. The UV was changing with
in 15 min from yellow to brownish black (3 %) dark
yellow to dark brown color 5 %, indicating formation
of nanoparticle exhibit color change solution due to
excitation of surface plasma vibration in silver
nanoparticle the UV vis spectroscopy of the
synthesized UV S spectral analysis was done by using
UV vis spectrophotometer. Afinal solution of was
centrifuged as synthesized nanoparticle as 8000 RPM
for 25 minutes. The collected pellets were stored at 4c and supernatant was discarded.
Screening of green synthesized nanoparticles by Disk
diffusion method
Culture of E. coli, Proteus vulgaris, Pseudomonas
aeruginosa, Staphylococcus aureus was obtained from
the all Yarmuk Hospital . Standard size whatman no
1 filter paper disk 6mm in diameter antibacterial
activity. Nutrient agar medium for disk diffusion test
was prepared after sterilization petri dish and allowed
to solidify. The culture separately a particle by disk
diffusion method filter paper disk were soaked in
diluted (100 % ).
Ecofriendly
synthesized
nanoparticle.
Synthesized nanoparticle disk of 100 mg /ml per dish
was placed on the an agar plate containing bacterial
suspension . Similarity, solution of standard
antibiotics streptomicin sulphate of 100 mg / ml .

3. RESULTS
The results of phytochemical screening for
R.tinctorum are shown in Table 1 which reveals the
presence of Alkaloides, phenol, cardiac glycosides,
Flavonoides ,terpens, Tannns<Ratengens, Coumarines
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and essential while in the cold extraction alkaloids,
tannins, and phenolic acids were present and cardiac
glycosides were absent in both hot and cold extraction
methods as shown in table (1 ). oil. Study results
revealed in the hot extraction method the presence of
alkaloids only;
In the present study we evaluated the possible
therapeutic effect of silver nanoparticle and
R.tinctorum on pathogenic bacteria.
One natural dye was screened for their
antibacterial activity against four test bacteria and the
first screening showed that R. tictorum hot and cold
methanolic extract showed inhibition on gram positive
bacteria like S.aureus and less on gram negative
bacteria (Table 2), but this effect increase when
combination with silver nanoparticle (Table 3 ).Table
4 shows the effect of silver nanoparticle alone and with
hot and cold R.tinctorum.

by employing bio-based synthesis of nanometals. The
key to their significant bactericidal activity is the
ability of silver nanoparticles to release silver ions
more specifically. The high specific surface to volume
ratio of silver nanoparticles increase their contact with
micro organisims, likely to be promoting the
dissolution of silver ions improving biocidal
effectiveness [39]. The present study agreement with
Monores et a 2005 [40] who report silver nano
particless having size in the range of 10-100 nm
showed strong bactericidal potential against both
Gram positive and Gram-negative bacteria. Further
investigation regarding the mode of action and their
related pharmacological studies such as in vivo
investigation, drug formulation and clinical trials
highly recommended. Application of such ecofriendly nanoparticles method potentially exiting for
large scale synthesis of silver nanoparticles from R.
tinctorum

4. DISCUSSION
As mention in results we found that alkaloids
were present in both hot and cold extraction method
agree with [3] Nanoparticle synthesis is an emerging
area of research in the scientific world. Green
chemistry procedure, probably involving organisms
would benefit the development of clean, nontoxic, and
environmentally acceptable synthesis nanoparticle
[31,32].
In the present study, the extract of the examined
plants was an easy eco-friendly and cost-effective
process to prepare NPs by reduction of silver nitrate
with R. tinctorum obtained with that solved may
natural hydrophilic product. [33].
The present study agreement with Branislav
Radojica et al [34] who report Aqueous extracts of
R.tinctorum and S. teetorum have higher antibacterial
potential than their ethanol extract, and agreement
with Yadav et al [35] . The folk medicine of almost
around the world rely chiefly and alarge numbers of
drugs are derived from plants. The therapeutic uses of
plant are safe and economical and effective as their use
of availability. Previous studies on antibacterial
potential of different medicinal plant (ag) present in
the solution of silver complex in the plant extract
demonstrated that the change in colour was due to the
formation of silver nanoparticle in the solution which
are correlated with the UV-V visspectra [36] also
support our results and efficacy of silver NPs [37, 38].
The hot and cold extract using plant extract and
bacteria. The reduction of silver ions interested in
synthesizing nanoparticle of different shape and size

REFERENCES:
[1] Alaadin, N. Plant used in Iraqi traditional medicine
in Erbil- Kurdistan region. Zanco2J. Med. Sci.,
V,ol,18,No(3 ),2014.
[2]
H
in
Laboratory
conditionsiwa,
M.A.Ethnopharmacobotanical study on the medicinl
study on the medicinal plants used by herbalists
inSulaymaniyah province, Kurdistan, Iraq. Journal of
Ethnobiology and Ethnomedicine.2015.
[3] Ammar,S.A. HPLCanalysis of Rubia tinctorum L.
and its effect of methanol and aqueous extract on
bacteria isolated from Buvas infection of Al Nahrain
University,vol,13(4 ).2010,pp. 166- 175 .
[4] Sedigheh, S.,Zoheir,Y. A. , Fakir , T ,. And
Hussain, M . A. Study methods of dormancy breaking
and germination of common madder (Rubia tinctorum
L . ) seeds in Laboratory conditions. Botany Research
international journal, 2 (1 ):7-10 . 2009.
[5] Kalyoneu, F. , Cetin, B., Saglam, H. ;Antimicrobial
activity of common madder ( Rubia tinctorumL )
phytotherapy Res, 2006,20 (6 ),
[6] Goodarzian, H. andE. Ekrami. Extraction of dye
from madder plant(Rubia tinctorum L )and dying of
of Wool. World Applied Sciences Journal, 9, (4 ):434436.2010.
[7] Chenciner, R. 2000. Madder red ;ahistory of
Luxary and trade, (Curzon press ).
[8] Sharifzadeh, M., Ebadi, N., Mangal, A. ,
Kamalinejad, M., Rezaeizadah, H. , Mirabzadeh, M,
Bankdar, Y. B. and Khunavi, M. Effect of (Rubia

Volume 45 | Journal of International Pharmaceutical Research

107

tinctorum L ). Extraction of carrageenan- induced fae
odema in Rats Journal of medicinal plants, vol. 13,
No13, No51, 2014.
[9] Reuben, K. D. , Abdulrhman. F. L.,Akan, J. C.
Usman, H, Sodipa, O. A. and Eqwu, G. O.
Phytochemical screening and invitro antimicrobial
investigation of the croton zambesicin, myell ARG.
,stemBark European Journal of scientific research, 23
(1 ),2008134-140.
[10] Manjlovic, N. T.,Solujic, S., Sukdolak,
S.,Milosev, M. Antifungal
activity of (Rubia
tinctorum L.), Rhamnus frangula anohilic extract of R.
tinctorumd Caloplasa cerina, fitorepia, 2005, 76(2
),244-246.
[11] Tripathi, Y. B. and Sharma, M. Comparison of the
antioxidant action of the alcoholicextract of Rubia
cordifolia with rubiadin. Indian Journal . Biochem.
Biophys. , 35 (5 )1998. ,313-316.
[12] Kakaninova , D., Vaverkova, S. , Liskova, S. ,
Liskova , D., Urgeova, E., Jurakova, Z. The possibility
to enhance flavonoids production in ( Rubia tinctorum
L ) Callus cultures, Nova Biotechnologica, 2009, 9(2
),191-197.
[13] Singh, R. Gand Chauhan, S. M, S. M.
Anthraqinones and other biologically active
compounds from the genus Rubia. Chem. Bodivers 1
(9 ), 2004,1241-1264.
[14] Lu, Y.;Liu, R. ;R., Sun, C. and Pan, Y. An
effective high-speed countercurrent chromographic
method for preparative isolation and purification of
mollugin directly from the ethanolextract of the chines
medicina plant Rubia cordifolia. J. sep. Sci. 30 (9 ),
2007 ,1313-1317.
[15] Yizhoug,C. ;Mei, S. ;Sie, X. andHarold, C. A
ntioxidant phenolic onstituent in roots of Rheum
officinali and Rubia cordifolia ;structur-radical
Scavenging activity relationships.J.Agric. Food. Hem.
52 (26) , 2004, 7884-7890.
[16] Kumar,V. P. Chauha, N. S. and Rajani, H.
P.M.search for antibacterial and antifungal agents
from selected Indian medicinal plants Journal
Ethnopharm. 107,2006 ,182-188.
[17] Biswas, T. K, L. N. Marty and B. Makhegee.
2001. Wound healing potential of ptencarpus
sontalinus Linn:Apharmacologic evaluation Int J. Low
Extract wounds, 3 (3 ):143-150
[18] Aysequal, G, D. Mastufu, D. Metin and S.
Selahattin , 2002. The biological activity of Dyers,
Smader(Rubia tinctorum), proceed of ICDG, p;255-258.
[19] Nakanishi et al, 2005. Structural difference to be
heparin sulphates of proteolytic can involved : the

formation of basement M invivo by lwwis lung
carcinoma – derived clonal cells with different
metastatic potential, Biochem. J. pp:215-220.
[20] Branislov Stesevie, Mako Rstic. Antibacterial
effect of Herniaria, Prunis avium, Rubia tinctorum and
sempervivum tenforum plant extract on multiple
antibiotic resistance E. coli. Bioscience journal 31 (6
):1852-1861 number 2015.
[21] Rovcania et al . Antimicrobial effects of Herniaria
prunus aviun, R tinctorum, Esemprvivum, Tenctor
hirsute . Bioscience J, Uberlandin, V31. 6, p18521861, No 2015.
[22] Tucakov. J. Phytotherapy. Isted. Belgrade Zapis,
2010.,515 p.
[23] Vogel, A. Anthraqinone, In:Ulmanns.
Encyclopedia of industrial chemistry. 6thed.
Weinheim;wileg-Vcll, 2002. P132.
[24] Taguri, T. :Tanlee, T. Kouno, 1. Antimicrobial
activity of 10 different plant polyphenoles against
bacteria causing food- borne- disease. Biopharma.
Bull.27. p 1965-1969. 2004.
[25] Set al , 2005. Structural difference heparin in the
formation of bacement membrane invivo by lewis lung
carcinoma derived cloned cell with different
metastatic potential , Biochem. Jpp.:215-220.
[26] Sun Y, Yin Y, Mayers Bt, Herriks t, Xia Y (2002
) Uniform from silver nanowires synthesis by reducing
AGNO3 with ethylene glycol in presence of seed and
poly(vinyl pyrrolidone ) Chem Matter 14:4737-4745.
[27] Marcato, P. D. and Duran , N(2008 ). New aspect
of nanopharmaceutical delivery system. Jnanoscience
Nanotechnol8,2216-2229.
[28] Singh R and Singh, N. H .(2011 ). Medical
application of nanoparticles in biological imaging, cell
labeling, antimicrobial agents, and anticancer
nanodrugs. j Biomed Nanotechnol 7, 489-503.
[29] Percival, S. L, Bowler, P. G. and Dolman, J. (2007
). Antimicrobial activity of silver- containing dressing
on wound leaf and stem assist. Extracellular
biosynthesis of by the culture supernatant of Bacillus
licheniformis. Materials Lettrs, vol62, no29, pp44114413, 2008.
[30] K. Paulkumar, g, Gannajobitha, m . Vanaja et al
.Piper nigrum leaf and steam assisted green synthesis
of silver nanoparticle and evaluation of its
aantibacterial activity against agricultural plant
pathogens. The syntific.world journal , vol 2014.
Article ID829894,9 page , 2014.
[31] Sun, R. W.,Chen, R.,Chung, N.,P.,Ho.,C. M, Lin,
C. I and Che, C. M (2005 ) . Silver nanoparticles
fabricated in herpes buffer exhibit cytoprotective

Volume 45 | Journal of International Pharmaceutical Research

108

activities toward HIV- 1 infected cells . Chem
Commun (Cam 0 40, 5059-5061.
[32] Humberto, H. ,Lara, V., Ayala- Nunez, N. V.,
Carmen, L. D. Ixtepan, T and critina, R. P (2010 ).
Bactericidal effect of silver nanoparticles against
multidrug resistant bacteria. World J. Microbiol
Biotechnol 26, 615-621.
[33] Branislov Radijica Rorcanin, Tajancebasis,
Danijece stesevic, Marto Ritic . Antibacterial effect of
Herniaria, Prunis avium, Rubia tinctorum and
Sempervium tenforum plant extract on multiple
antibiotic resistant E. coli. Bioscience journal 31(6
):1852-1861. Number 2015.
[34] Bhattacharya D, Gupta RK (2005)
Nanotechnology and potential of microorganisim.Crit
Rev Biotechnol 25:199-104.
[35] Singh K, Pangha M, Kadan S, Yadav JP (2014 ) .
Evaluation of antimicrobial activity of synthesized
silver nanoparticle using phytllanthu amarus and
Tinspora cordifollia medicinal plant . J Nanomed
nanotechnology 5 :250

[36] Yadav Jp, Kumar S, Budhwar L, Yadav A and
Yadav M. Characterization and antibacterial activity
of synthesized silver and iron nanoparticles using Aloe
vera. Journal of nanomedicine and nanotechnology
2016,7:3.
[37] Tran QH, Le AT (2013 ) . Silver nanoparticle
synthesis , properties , toxicology application and
perspective . Adv Nat Sci:nanocid Nanotechnol 4 (3
);33001
[38] Parashar v, parashar R, Sharma B. Pandey
AC(2009 ) Parthenium leaf extract mediated synthesis
of silver nanoparticle : anovel approach towards weed
utilization . Digest J. of Nanomaterials and
Biostructures 4 :45-50.
[39] Nithya R, RagunathanR (2009 ) . Synthesis of
silver nanoparticles using Pleurotus sajor caju and its
antimicrobial study . Dig J nanometer Biostruct 4
:623-629.
[40] Morones, J. R. Elechiguerrra, J. L. Camasho, A.
and Ramirez J. T(2005 ). The bactericidal effect of
silvernanoparticles Nanotechnology 16, 2346-2353.

Table [1] Chemical tests results of the hot and cold extraction methods
Active compounds Hot
Hot textract
Alkaloids
+
Flavonoides
Tannins
-Phenols
Cardiac glycosides
-absence
+presence

Cold extract
+
+
+
-

Table [2]. The antibacterial activity of cold and reference antibiotic against the isolated bacteria
Tested
100
50
25
12.5
6.25
bacteria
20-+0.21
18
17
15
E.coli
10+_0.1
P.vulgaris
P.aeruginosa 10+_0.1
16+_0.1
15
14
12
8
S.aureus

Gentamicin
30
25
25
23

Table [3]. The antibacterial activity of hot and reference antibiotic against the isolated bacteria concentration mg / ml
Tested
100
50
25
12.5
6.25
Gentamicin
bacteria
mg/ml
19+_0.2
18.02
16+_0.1
15+_0.1
10+0.1
30
E.coli
10+_0.1
25
P.vulgaris
25
P.aeruginosa 12+-0.1
18+_0.1
16.01
15+_0.1
13+_0.1
12.+_0.1
24
S.aureus
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Table [4]. The effect of silver nanoparticle alone and the hot and cold R. tinctorum
Tested bacteria
Inhibition zone (mm)
HotR.tictorum AgNPs
Cold.T.tinctorum AgNPs
12
10
E.coli
12
11
P.vulgaris
13
11
P.aurgenosa
12
11
S.aureus
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Silver nanoparticle alone
5
4
7
6
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