summary

In this work two Iraqgi plants ( Datura Stramonium and atropa
belladonna) has been studied. Extraction and isolation of atqoine
from these plants were investigated. The extractiowas done using
methanol as a solvent using soxlet apparatus. Atrape was
identified by melting point which was found to be {13-116°C) in
Atropa belladonna and (114-118C) in Datura stramonium which

was in good agreement to the standard value (11464d%. F.T.IR,

UV-Vis, HPLC and TLC achieve the presence of atropie.

HPLC analysis shows New Flavonoid compounds in ¢htwo
plants in small concentrations. Rutin and Qurecetin were
separated in Datura stramonium while Catechin was found in
Atropa belladonna. TLC also confirmed the presence of these
compounds by comparison the R values of each extracted
compounds with the standard R values. Biological activity was
determined using disc diffusion method with two stain of
pathogenic microorganisms viz.,Staph.aureus and E.coli. These
results obtained using different water extract conentrations
(5pug/ml, 10pg/ml, 15pug/ml, and 20ug/ml) showed measable

activity against the two types of bacteria.
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Aims of thiswork

1. The aim of this work was to extract and isolate atropine compound
from two Iragi plants ( Datura stramonium, Atropa Belladonna) and

determining the weight of atropine in each of those plants.

2. The second aim of this work was to detect presence of other

biologically active compounds.

3. The third aim was to investigate the biological activity of the ageous
extract of the two plants in different concentration against some kind of
bacteria.



Chanter Three Resultsand Discusion

A. Atropa Belladonna:

3. A.1.Basic constituents:

Chemical tests that applied on the Herb are shawhable (1). The
first test was the determination of the pH whiclsvi@und equal to 5.31. This
value indicated the low acidity of the water extracherb which may be due
to the alkaloid content of the extract. Saponin ¢@e positive result which
indicated by the appearance of foam. The preseh¢anains indicated by
appearance of gelatinous precipitate, this pregitonsidered as a positive

result Resin also tested and gave positive refyltappearance of turbid
solution Three tests were done for alkaloids which is ( Brafyof, Mayer

and Wagner) in which all of these testes gave pesiesults by appearance
of orange, brown and yellow precipitate respecyivBlositive result was also

found for Flavonoid test by appearance of yelloecypitate.
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Chanter Three Resultsand Discusion

Table (1) Teapplied ormatropa Belladonna

Deter mination of 5.31
Acidity(pH)
Saponinstest Positive
Tanninstest Positive

. Positive
Resins test

Alkaloids test
Dradgndr off Positive
Wagner Positive

Mayer Positive

Flavonoids .
positive
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Chanter Three Resultsand Discusion

3. A.2.Atomic absor ption measur ement:

The concentrations of mineral elements found inldaes ofatropa
belladonna are shown in Table (2).The result of those measent differ
from that published by Szok&. Those differences may due to many reasons
such as environmental differences due to naturecangposition in different
location. The very low level of heavy metals (Cuy ind Zn) and the highly
level of nutrient elements (Ca, K, Fe and Mg) makeseful for treatment in
popular medicine.

Table (2) Atomic absorption measurements of satutiDAtropa belladonna

Concentration in ppm

0.00
0.7
1.2
1.0
50.1
50.3
470.0
550.0
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3. A.3.Atropine extraction

Crude alkaloids were obtained under procedurewshin (2.8)
Atropine obtained from crude alkaloidEhree experiments were made using
8 gm from the plant, the net result was found t® 8293 g, with percentage
equal to 0.366%. This value differ from that foumg Swain* which was
equal to 0.45%.

Table (3) The amount of crude atropine thahioietd

Weight Average

atropine weight
0.033 g
0.0296 g
0.026 g

0.02939 | 0.366%

3. A.4.ldentification of atropine:
3. A.4.1.M€lting point:

Melting point was measured and found to be 113Q]l1éhis value
identical with the published value (114-218) ©®

3. A.4.2. UV-Vis measur ements:

Ultra-violet spectrum was measured in ethanol aslheent. Figure (2) shows
the maximum absorption for atropine which is eqoal283.1nm) indicates a
small difference with that of standard solution lpsaown in figure (1§
that equal to (285nm).
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Figure (1). UV spectra for standard atropine soluti
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Figure (2) UV spectra for atropine that extractehf
Atropa belladonna
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3.A.42HPLC:

Chromatographic separation of the studied sampligh HPLC were
measured using Tetrahydrofuran: deionizedwateticaaeid in (35:65:1) v/v
as a mobile phase. Atropine standard was injectddHLC in 5ug/ml as a
concentration. The retention time for atropine ¥easd to be 11.18 min. A
1.0 gm from crude aqueous extract were dissolvelDiml of methanol and
injected in HPLC. The retention time of atropineaxtract have retention
time equal to 11.15 min with peak area 114084. feigi8) shows HPLC

chromatogram for the extracted atropine.

5] ) 4 & 2 o
MG M2 S0 PP MO PR E <P Peak-top Comments
T—-R13 CHROMATOPAC CH=1 REPORT No.=7 CHROMATOCR W2 =1:aCHEMT. CO3

Figure (3) HPLC measurement for total extracatobpa belladonna
1 (atropine)
2 (Catechin)
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3.A44. TLC:

Atropine was identified by TLC as describeddre.6.)Two different solvent
systems were gave the best results:

a. n-Butanol/acetic acid /distilled water (4:1%)

b. water/ acetic acid (8:2y
The R values for standard atropine in solution a andebewound to be (0.74
and 0.82), respectively while the ¥alue for atropine that extracted with both
solution a and b were found to be (0.72, 0.81)peetvely. Detection was
done using UV radiation which gave bright blue catimon.
TLC analysis shows that the compound that isolawe atropine by

comparison with the value off Bf the standard solution.
Table (4) Identification of atropine using TLC witlvo solvent systems.

Atropine (standard) Colour in UV
radiation

Solvent system(a)]

bright blue
Solvent system (b)

bright blue

Atropine (extracted)

Solvent system (a) : Bright blue

Solvent system (b) . Bright blue

123
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3.A45 FT.IR

Resultsand Discusion

The values of standard peaks taken from standadtrsim is shown in
figure (4) as published by (SCHEINMAMNY™® Figure (5) shows the F.T.IR
spectrum for the extracted atropine

Table (5) F.T.IR measurement for major bands absorfpor standard and extracted

Functional

group

atropine

Peak value for

standard

I\cm

atropine

Peak value for extracted

atropine 1\cm

C-H aromatic

C-H aliphatic

O-H

3095

2930-2800

3500-2700

1720

1600

1245-1110

¢0o

3020

2866

3388.7

1712.7

1530

1245.9-1110.9
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3. A.5.Flavonoids

3.A51HPL.C

The HPLC analysis was done using tetrahydrofudemonized water:
acetic acid (35:65:f)’ v/iv as a mobile phase. A 5pg/ml concentration of
standard solution of different Flavonoids was itgelcin HPLC. The retention
time of standardatechin was found to be (10.46 min) and that tal textract
was found to be (10.47 min) with peak area (42F&jure (3) shows the
HPLC chromatogram for the total extractatfopa belladonna

3. A.5.2.Flavonoids extr action:
Two experiments were made by taken 10 g fromhé. The net
weight of total Flavonoids was found to be 3.5 thwhercentage of 0.035%.

3.AL53T.L.C
T.L.C analysis was done using two solvent systems;
a-ethylacetate/formic acid/methylethylketon/watef.(3.5:0.5
b-toluene/chloroform/acetone (40:25:48)

The R value for standard catechin using solutions (a) &) were
found to be (0.35 and 0.75) respectively and fat thund in crude flavonoids
were R(0.32 and 0.78), respectively as shown in table (6)

EA
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Table (6) tRevalues for atropine

Detection in
uv

catechin(standard)

Solvent system(a)] bright yellow

Solvent system (b) bright yellow

catechin(in  crude

flavonoid)

Solvent system (a) bright yellow

Solvent system (b) bright yellow

B. Datura stramonium

3. B.1 Basic constituents:

Chemical tests that applied on the herb are showiable (7) below.
The first test for determination of the pH whichssfaund to 6.46. This value
indicated a low acidity of the water extract of lhevhich may be due to the
alkaloid content of the extract. This value is &rghan the pH inAtropa
belladonna. This result is in agreement with that of thatura stramonium
which contained a larger amount of atropine thanAiropa belladonna.

Saponin test gave positive result by the appearahéeam as described in

€9
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Resultsand Discusion

(2.7.4). Tannins test gave negative result whichnisagreement with the

published result by Maldonad®’. Resin also tested and gave positive result

by appearance of turbid solutiofihree tests were done for alkaloids which is

( Dragendrof, Mayer and Wagner). All of these tegtge positive results by
appearance of orange, brown, and yellow precipitagpectively. Positive
result found for Flavonoid test by appearance dbweprecipitate.

Table (7) Tests lmgponDatura stramonium

Deter mination of
Acidity (pH)
Saponins
Tanninstest
Alkaloidstest

Dradgndr off

Mayer
Wagner

Flavonoids

6.45

Positive

Nagitive

Positive
Positive
Positive

positive
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3.B.2 Atomic absor ption measur ement:

Table (8) show the concentrations of mineral eldnerthe seed
of Datura stramonium. The results of those measurements comparable to
that published by Ballica.R®. The very low level of heavy metals (Cd,
Mn, Zn) and highly level of nutrient elements (8a,Fe and Mg) make
it useful for treatment in popular medicine. Instiside the herb need

further chemical and biological studies.

Table (8) atomic absorption measunais of extract

Concentration in (ppm)

0.00
0.8
15
15
40.1
46.3
480.0
450.0

o)
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3. B.3. Atropine extraction

Two experiments were made using 7g for each. Tleeage result was
found equal two 0.0327g with 0.46% of the weighthef seed

3. B.4. I dentification of extracted atropine that extracted:
3. B.4.1.M€dlting point:

Melting point was measured and found to be 113-C48this value
identical with the published value (114-11% €.

3. B.4.2.UV-Vis measur ements:
Ultra-violet spectrum were measured according@i@)in ethanol as a
solvent. Figure (6) shows the peak for atroping #dgual to 282.3 nm this

value comparable to the standard peak that eqaiZani’.

oy
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Figure (§ UV spectra for atropine that extracted from
datura stramonium
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Chanter Three Resultsand Discusion

.3.B.4.3. HPLC analysis:

HPLC separation was used with Tetrahydrofuraniordeed water:
acetic acid in (35:65:f)’ v/iv percent as a mobile phase. Atropine standard
5ug/ml was injected. A 1.0 gm from crude aqueousaekwere dissolved in
10 ml of methanol and injected in HPLC.The stanadrdpine shows
retention time at 11.15 min. while for the totatrext shows retention time

equal to the retention time of standard atropime\thlue equal to 11.16 min
as shown figure (7).

(34 CHROMATOAC CH=1 REPORT Mo = CHREOMATOCE MM=1 : @CHEA L.

o

Figure (7) HPLC measurement for total extracttura
stramonium
1 (Atropine), 2 (Querecitine) , 3 (Rutin)
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.3.B44TLC:

Atropine was identified by TLC as described (in6.), different solvent
systems were used in this study. Two differentea\systems were gave best
results:

a. n-Butanol/acetic acid/ distilled water (4:1'8)

b. water/ acetic acid (8:%f

TLC shows that the compound that isolated is atepy comparison the of

Rf values of standard which were equal to 0.74 aB@ b solution a and b
respectively while the Rvaluesfor atropine that extracted from the Herb

were equal to 0.7and 0.80 for solution a and b respectively. As sinanv
table (9).

Table (9) identification of atropinsing TLC with two solvent systems

Color in UV radiation

Atropine (standard)
Solvent system(a)
bright blue

Solvent system(b) bright blue

Atropine (extracted)

Solvent system (a) bright blue

Solvent system (b) bright blue

00
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3.B.45F.T.IR
F.T.IR spectra were measured, Figure (8) showslF.$pectra for

atropine that extracted frodatura stramonuim .The major peaks are listed in
table (10)

Table (10) F.T.IR measurement for standard andheted atropine

Functional group Peak value for standard | Peak value for extracted atropine

atropine 1\cm T\cm

C-H aromatic 3095 3020

C-H aliphatic 2930-2800 2995-2846.7

O-H 3500-2700 3458.1

1720

1600 1573.8

1245-1110 1259.5-1116.7

h
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Figure (8)F.T.IR spectra for atropine that extracted frdatura

stramonium
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3.b.5.Flavonoids
3.B.5.1H.P.L.C:

The HPLC analysis was done using tetrahydrofurarordzed water: acetic acid
in (35:65:1) v/v as a mobile phase. A 5ug/ml ealcbtandard solutions of different
Flavonoids were injected in HPLC. The retention eimvalues of standards
qurecitine and rutin were found equal to 13.6 ramd 3.45 min, respectively.
Analysis of total extract dDatura stramonium show retention times equal to 13.59
min and 3.45 min which is comparable to the retergtitimes for qurecitn and rutin
respectively. Figure (7) shows HPLC analysis fotaltoextract of Datura

stramonuim ;

Table (11) Show HPLC analysis for quénee and rutin

Retention time( min)
Standard Quer cetin 13.6

Quercetin in total extract 13.59

Standard Rutin 3.45

Rutin in total extract 3.47

3.B.5.2. Flavonoids extraction:
Extraction of Flavonoids was done under proceduremngin (2.6.) The net weight of

crude Flavonoid was found equal to 0.0035g.witl38% as a percent.

3B53.T.L.C
T.L.C measurement was done under procedure givem.dn) using two
solvent system;

a-ethylacetate/formic acid/methylethylketon/wated (3.5:0.5)

oA
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b-toluene/chloroform/acetone (40:25:35)

The R value for standard solutions of qurecitin andrrutiere found equal to
0.4 and 0.35 respectively in solvent system (ayxdivent system (b) the;R
equal to 0.8 and 0.75 respectively. Querecitingn rthat found in crude
flavonoids show Rvalue identical in solvent system (a) which equaDt4,
0.35. while in solvent system (b) they were eqod.83 and 0.73 respectively

Table (12} Wlues for Qurecitin an Rutin

Querecitine Color in UV

radiation

(standard)

Solvent system(a)] bright ymil

Solvent system (b) bright yedl

(in crude flavonoid)

Solvent system (a) bright yoeil

Solvent system (b) bright yello

o4
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Antibacterial activity;

The antibacterial activity of the water extracts dtura stramonium and
Atropa belladonna was determined The zone of inhibition of bactegiawth
were measured in mm depending upon the diamet&n@egn in table (13) in
Atropa belladonna each the four concentration shows biological @gtiin
E.coli with different inhibitions zone, but i®taph aureaus 5mg/ml and
10mg/ml dose not give any biological activity. Datura stramonium all the
four concentrations gave +ve result with differanhibition zones this
difference appeared from the alkaloids contentgaufh plant that occur in

different concentrations.
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Table (13) Shows Antibacterial activity Afropa belladonna
extract

Concentration Staph aureaus E.coli
R%ult inhibition zone Result inhibition zone

5mg/ml

10mg/ml

15mg/ml

20mg/ml

Table (14) Show Antibacterial activity &fatura stramonium
extract

Concentration [ Staph.aureaus E.coli
Result inhibition zone Result inhibition zone

5mg/ml

10mg/ml

15mg/ml

20mg/ml

10mm 19mm

AR
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Figure (9) show the biological activity against fbe two ageous extract in

E.coli bacteria

Atropa belladonni Datur: stramoniun

5 — —

Figure (10) show the biological activity against tbe two ageous extract in

Saph.aureus bacteria
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Conclusions

1. It is possible to extract atropine as one gdontant alkaloids
compounds fronbatura stramonium andAtropa belladonna using

methanol as a solvent of extraction.

2. The presence of a new flavonoids compoundwlsi¢kutin and

Qurecetine inDatura stramonium and Catechin idtropa belladonna.

3.Also detection of different biologically activermpound in crude

plants.

4.Also appearance of a biological activity of tlygaus extract against

gram+ve and gram-ve bacteria.
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Future work

1. Extract and isolate and identification atropine and other
constituents from Atropa belladonngDatura stramonium

2. Extract and isolate atropine compound from other plants of
solanacedgamily.

3. Study the biological activity for polar and nonpolar extract for
atropa belladonnand datura stramoniunmn solvents such as
ethanol, methanol, ether, and hexane.

4. Sudy antitumor, anticancer and antifungal activity for polar and

non polar extracts.
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Chavter One Introduction

1.1. Medicinal plants

Humans have always experimented with tamogs derived from
minerals, plants, and animal parts to treat pHiress, and restore health.
In ancient Egypt, physicians prescribed figs, datesl castor oil as
laxatives and used tannic acid to treat burns. d&wdy Chinese and
Greek pharmacies included opium, known for its gaireving qualities,
while Hindus used the cannabis and henbane plantnesthetics and
the root of the planRauwolfia serpentina, which contains reserpin as a
tranquilizer. A school of pharmacy establishedArabia from 750 to
1258 AD discovered many substances effective agdiness, such as
burned sponge (which contains iodine) for the ineait of goiters anon
cancerous enlargement of the thyroid gland, vis#sdea swelling at the
front of the neck. In Europe, the 15th century, Swiss physician and
chemist 'Philippus Aureolus' Paracelsus identifieel characteristics of
numerous diseases such as syphilis, a chronictiofiscdisease usually
transmitted in sexual intercourse, and used ingraglisuch as sulfur and
mercury compounds to counter the diseases. Duhadl?th and 18th
centuries, physicians treated malaria, a diseassnritted by the bite of
an infected mosquito, with the bark of the cinchtnea (which contains
quinine). Heart failure was treated with the leagé#he Foxglove plant
(which contains digitalis); Scurvy, a disease cdudy vitamin C
deficiency, was treated with citrus fruit; and shpax was prevented
using inoculations of cells infected with a similaral disease known as
cowpox. The therapy developed for small-pox stiredathe body's
Immune system, which defends against disease-gauagents, to
produce cowpox- and smallpox-specific antibodiasthe 19th century
scientists continued to discover new drugs inclgdather, morphine,
and a vaccine for rabies, an infectious, oftenlfataal disease of

1



(havter One Introduction
mammals that attacks the central nervous systemsatrdnsmitted by
the bite of infected animals. These substanceseherywere limited to
those occurring naturally in plants, minerals, anémals®”. A growing
understanding of chemistry soon changed the wagsdwere developed.
Heroin and aspirin, two of the first synthetic dsugyeated from other
elements or compounds using chemical reactionsg wayduced in the
late 1800s. This development, combined with thakdishment of a new
discipline called pharmacology, the study of dragsl their actions on
the body, signaled the birth of the modern drugu#tgf®. Extract of
many medical plants are used for treatment of ndiegases such as
proteins that extracted fronbDatura stramonium for inhibiting of
Tobacco Mosaic Virus (TMW and use ofyoscyamus niger plant for
treatment of some eyes disea§ésalso use ofAreca Catechu plant
extract for veterinary purpose. There are manyistudn the extract of
some medical plants for bacterial resistance siscBaaillus subtilis,
E.coli, Salmonella typhus® and fungi resistance such @kdosporium
cucumerium ¢ ® and for Parasites resistance such Phssmodium

falciparum. © 1%



(havter One Introduction
1.2. Herbs preparation for use:

Herb medicine is usually administrated in the fowwh tea
powdered or as pulps powder's which was sufficjefdlind to enable
the digestive juices to extract the active prinegplAn administration in
powder form allows the body to absorb these priasiprogressively
and totally it will be correct to regard this ag thest method of usage. In
general the requisite amount of powder drug isesnded in a little water
and then swelled vegetable pulps are must oftefiegbfm wound. It is
necessary to wash the plant or part of plant vielplace it on a clean
surface and then bruise it with a knife. The praocedis liable to
introduce leaving microorganism into wouftd?

The powdered herb can be prepared by either infuso
decoction. In fusion consist of pouring boiling ®aton a suitable
amount of drug and then allowed to stand. Decoatmmsists of placing
the drug in cold water and then raising it to bemid then allowed to
stand, many active constituents are altering by phocess of decoction.
The fineness of the powder is of a great importanceiost cases, the
active principles are enclosed within the vegetabklés from which they
must be extracted by infusion or decoction. Thus itecessary to grind
bark, root and wood or thick leaves such as begrbeto very small
fragments before making teas from them. If thisas done then will be
a danger that only a small part of the active cturestt will pass into the
solution. The amount of drug to be used depends tha patient to be
treated and on the nature of the drug #Sedn the descriptions of the
plants the quantities to be used have always bedicated, but these

should be reduced for weak Patief3.
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1.3. Active constituentsin Herbs

In order to understand the uses of medicinal plantstheir mode
of action, it is necessary to know something abth#ir active
constituents and their effectiveness of these.t®lare very variable in
amount they may even be entirely absent if, fomgda, the plant has
been grown under very unfavorable conditions dhdé plant has a low
or race active constituent .On the other hand tmeuat of active
principles at some times may be higher than noramal under such
circumstances the plant will have a stronger actir this reason, the
pharmacist has to provide the physician and patettt drugs of good
average equality®. Modern researches have shown that the action of
medicinal plants is due to relatively small numbérconstituent called

“active principles” produced by a plant:

1.3.1Mineral constituent;

Among the mineral constituents of the body, .tradtss of
potassium and calcium are especially importantag3ium salts poses
diuretic properti€d” . While calcium salt contributes to bone structure
to the regulation of the nervous system and tostasce of patient to
infection. Organic acids (malic, citric, tartarioxalic, etc) are also
common constituent of plant they accumulate fomgxe, in fruit. They
act in certain cases as mild laxatives, espedatharic acid and its salts
®)

1.3.2. Mucilage;

They have in the plant property of swelling in @rato produce

plastic masses or viscous solutions. It is thigerty that produces their

laxative effect™
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1.3.3. Glycosides;

They are substances that are decomposed into augam-part and
one or several sugars when hydrolyzed by enzymiésgie dacids or
alkalis or by boiling. Their medicinal action iselto the non-sugar part
of the molecules, which are chemically very divefEThe sugar part of
the molecules generally influences the solubilityMater, and hence it's

absorption by the blood**?

1.3.4. Saponins,

They are also glycosides their outstanding physotedracter is
that their aqueous solutions froth greatly. Thithis reason for their use
as detergents and it is explain their name (sapd,atin mean soap).
Large doses in the blood are dangerous and mayepfatal by
dissolving the red blood corpuscles (haemol{/§is) They are only
feebly absorbed from the gastro intestinal trawjrtadministration by
mouth is generally without danger. In the intestthey facilitate the
resorption of certain substances (foods or medi§ié® Like all other
glycosides they are destroyed and loose their igctifv their agueous

solutions are boiled®

1.3.5.Tannins;

They have property of precipitating proteins foistheason they
convert animal skins in-to leatHét?Y  Tannins prevent the
development of bacteria, since the proteins necgdsatheir nutrition

are removed and also their own protein contentp@epitated®>*"
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1.3.6. Volatile oilsor Essences;;

"They are among most utilized product in populaditiee.
They are very volatile especially in st Their presence is the
principal cause of characteristic plant od§fs Their medicinal
activity is very volatile. Some act on the centratvous system e.g.,
(anise oil), other increases the secretion of gagiices (saliva,
stomach and intestinal juices) and hence incregsestite ®*%?

1.3.7. Resins;

They are secreted by special glands similar to ethibst

produce volatile oils and frequently at the sameetas these. They

are not volatile; they are used as skin irritafits.

1.3.8. Bitter principles;
They are groups of substances give bitter tasteetplants®®

1.3.9. Antibiotics;

They are extracted from the so-called lower pldontswhich the

best known is penicillinf® are of the utmost medicinal importance since

they cure a number of infectious diseaS&s.
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1.3.10. Alkaloids;

Alkaloids are naturally occurring compounds haviagbasic
character and containing at least one nitrogen atonheterocyclic
ring®®. Alkaloid is usually colorless, crystalline, noaiile, insoluble in
water but soluble in organic solvents some of alkisl are liquids,
optically active and they are generally territorragen compounds. The

source of alkaloids may be from animal or plaffts.

1.3.10.1. Alkaloid of plants:

Typical alkaloids of plants are the nightshade tsld8olanaceen).
@4 In addition belong thélack bilsenkraut (Hyoscyamus the niger .,
alkaloids: scopolamine, hyoscyamin§® The common Sechalpfel
(Datura stramonium, atropin, hyoscyamin). Thdlack toll kirsche
(Atropa belladona, hyoscyamin and atropine and traces of scopolamin)
The alraun (Mandragorum officinarum, scopolamin, hyoscamine,
mandragorin).Sechapfel; more scopolamine than atropiriEollkirsche
exactly in reverse. Another typical alkaloids ofamis are theSeep
poppy (Somiferum; morphin, codin, , papaverin, narveif}). The
alkaloids own from th&eep poppy work pain satisfying even in cases in
which other means fail. In addition they possessgbesatisfying and
cramp-solving characteristics. Also the ergot alldd find versatile and
mental disorders .one of the other medically maon@artant alkaloid
plants are still the white germe¥eratrum album), the herbstzeitlose
(Colchicm autumnale),®® The blue iron herbAgconitum napellus), and

the largeSchoel lkraut (Chelidonium majus) to be mentionetf
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1.3.10.2. Classification of alkaloids:

There is no class of naturally occurring organibstances shows
such an enormous range of structures as the alkaldbhis classification
occurs according to the location of the nitrogesmatn certain structural
features and subdivided into types with distinctroomofor or
fundamental skeleton,

1-Alkaloids with exocyclicnitrogen atagnuddenine-12-one

compound [1f%¥

2-Terpen alkaloidgeatchine skeleton compound [¥]
3-Steroidal alkaloidsompound3] ©?
4-Hetrocyclic alkaloids: the following group tke backbone of
this type of alkaloid§®
A-Pyrrolidine alkaloids: consist of pyrrolidine gnocompound4] ©
B-Indole alkaloids: consist of indole groapmpound5] ¢”

C-Piperidine alkaloids: consist of piperdinegwcompound6] ©

D-Pyridine alkaloids: consist of pyridine groapmpound7] ©®

E-Isoquinoline alkaloids: consist of isoquimali
(3,30)

groupcompound8]

F-Quinoline alkaloids: consist of quinoline gpcompound9] ©%

G-Acridine alkaloids: consist of acridine groopmpound10]
H-Quinazoline alkaloids: consist of quinazoline

groupcompound11] @

l-1zidine alkaloids: consist of izidine grog@mpound12] ¢

J-Tropane alkaloids: consist of tropane groampound13] ¢+*%
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1.3.10.3. Tropan alkaloids;

This type of alkaloids is produced by plahfamily Solanacea such
asHyoscymus niger, thorn apple and deadly nightshd&Although the
tropan alkaloids were not the first ones detectedature they early
attracted serious chemical and pharmaceuticalaster

Such group of alkaloids is those possing the troparteus [13].¢%

This type of alkaloids is generally esters of tmo3aol or related bases.
Tropine was known to be saturated and contain @atgr N-CH3
(methylation yields quaternary salt) and the tr@paltkaloids are based

10
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on a 1,4-nitrogen bridged cycloheptane the quatgrsalt contain only
one more carbon and two HOFMAN degradation yieldinemand
secondary hydroxyl since it could be reversibly dized to aketo,
tropinone. The hydroxy is the site of the tropiadaesterfication in the
natural alkaloid$*” The most important compounds of alkaloids are-(-)

hyoscyaminé®¥ scopolamine and hyoscift&.

1.3.10.4. Atropine: -

Atropine [14] is an anti-cholinergic drand it is not found in
natural alkaloids form alone, but rather as a racemixture with
hyoscyaminé® The chemical formula of atropine and the strudtioam

1S

C17H23N 03

11
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Molecular weight: 289.38 There are other nameatadfpine, atropine-
Flexiolen, atropinol, atropisol, Alpha- (hydrozyrmgk)-18-methyl-8-
azobicyclo (3,2,1) oct-3-yl-esterendo (z); Eyesulesdo- (%)-alpha-
(hydroxymethyl) benzene acetic acid-8-methyl-8-a&zato [3,2,1] oct-
3-yl ester®*) d-Hyoscyamine,dl-Hyoscyamine, isopto-atropine;beta-
phenyl-gamma-oxypropionsaure-Tropyl-ester, (German}-alpha,5-
alpha-tropan-3-alpha-ol(-+)-tropate(estdirtyopanylz-hydroxy-1-
phenylpropionate;tropic acid ester with tropin@pine tropate; tropin

tropate (ester); DL-tropyl tropate; (+)-tropy! trage*?

1.3.10.4.1. Properties.

Atropine appear in long, orthorhombic prisian acetone, and
rhombic needles from dilute alcohol this differerdue to the crystal

formation from different solvent&®

Melting point: 114-116C “¥
Solubility: 1 gramin 455 ml water
2 ml athcb
25 ml aethe
27ml glyok
1 ml chddorm.

It is colorless crystal or white crystalline powdeforless?® When dried

at 120 & for 4 hours it is melts at temperature not bel@#C.“°

12
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1.3.10.4.2 Action:

Clinically the atropinic drugs cause mygiand cycloplegia and
can be used locally to induce mydrisis for thougk examinatiofi®.
Atropine is used to reduce salivary and bronchegretions by smooth
muscle relaxation of broncHf.*® The principal effect of atropine on the
heart is to alter rate. At low doses the rateasveld without a change in
blood pressure or cardiac out put, large dosesecansincrease heart
rate. Atropine may be used in initial treatmentfocardial infarction
or high-grade atroventricular blo&R The tropan alkaloids are also used
in peptic ulcer therapy because they decreaseigasttretion and total
acids content in moderate do$8s® Clinical doses of atropine cause
mild excitation of the central nervous syst®mAt steadily increasing
doses central excitation is increased but thernraledépression follows.
Atropine is also useful in cases of poising. llg&adoses atropine may
also be used in the treatment of anticholinestenasisoning by

organophrous insecticid&€&>".

Atropine can also be used for the treatméithe galena or kidney
colic. Because it is restrain the vagus, is to Bpeeted that their
application lead to reduction of the pain-realizimgntractions of the
smooth musculature. Atropine combats the effedhefnerve agent in
the airways. Atropine reduces secretions and redigte narrowing of
the airways that otherwise result in chocking tatH8 The average
dose of atropine was 0.5 mg, the effect appears ioxmost cases it
exceed 10 mg or mof&) The side effect associated with use of atropine

rare unsteadiness, hallucinations, unusual drynefssmouth and

13
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increased sensitivity of eyes to ligft.Patient who has glaucoma should
be use atropine with cautiéif) .

1.3.11. Flavonoids

Flavonoid consisted one from of the most erous and
widespread group of naturally occurring oxygen rtoetgclic
compounds. They occur usually as glycosides irtyakés of higher
plant tissue-wood, bark, stems, leaves, fruitsisiofbowers, pollens,
and seeds, but they are of restricted distributioiower plants®®.
Certain groups of Flavonoids are more charactertdtisome tissues
than others. In fruit bearing plants, however, dame groups of
flavonoid that occur in the leaves as well as thet fin a lesser
amount®” Flavonoid contains a 1,3-diarylpropan carbon gkele
which is accommodated within a 2-phenyl chromancstire®®
The yellow, red, blue and violet pigments foundrarious parts of
plants are regarded mostly as one or more of tfiereint types of

flavonoids®®

1.3.11.1. Classification and distribution in nature:

The aglycone part of flavonoids is classified is@veral groups
according to the oxidation levels which are possibl the heterocyclic
ring. Each group consists of several examples tiegulfrom the
differences in the oxygenation as well as substitupattern in the two
aromatic ring$t”

The major flavonoids of the plants are the anthomsg19], flavonegzis)
and flavonolg17] which are accompanied in certain plant groupshey t
minor flavonoids including the flavanongs, isoflavonesais)], chalcones

[14]. Although the latest two groups do not fall inthe@ tgeneral pattern of

14
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flavovoids, they are related biogenetically to thand are thus included
in flavonoid groug®® In the plant kingdom the flavonoids are distrilslite
in a variable proportion from one class to anotfié®e angiosperms are
regarded as the biggest class, it accounts fordestv250-300 thousand
species are cultivated or gathered as human fdadoioids and related
compounds have been isolated from or detected qutabne-half of
these edible plants, but not always in the ediblgigns©?°®

The gymnosperms are considered relatively a smmalipy and it
has been extensively surveyed for flavondilsThe main chemical
feature distinguishing the gymnosperms from botheloplants and the
angiospermsis  bioflavonyl formatié®! Biflavonyls based on
amentoflavone, formed from two molecule of apigdmyncarbon-carbon
coupling at the 8 and 3'-positions, are widely rihsted in
gymenosperms especially in two families, tiinsceae and the
Ephedraceae. The Thallophyte, a class of lower plants, is characterized
by the limited distribution of flavonoid in most tife plant orders of this

group®” Flavonoids classes and basic structure shown below

15
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Flavonoid Class $astructure
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1.3.11.2. Flavonols:-

Flavonols[i7] can be regarded as 3-hydroxyflavones; individual
differences arise from the number and distribut@nthe hydroxyl
groups as well as from the nature and extent oflaikns and/or
glycosylation of these groups. In common with otfflevonoids the
flavonols[171 most frequently found in plants are those withydroxyl

group in the 4' position onl{??

1.3.11.4.1. Quercetin:-

Quercetinis compound [20] a Flavonol that servethadackbone
for many other flavonoids. It is consistently theosh active of the
flavanoids in experimental studies, and many madiglants owe much

of their activity to their high querecetin conté&tt.

HO
OH

o

py o

o) OH
[20] guercetin

HO
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Action:-

It is best known as an anti-inflammatory/aaikergy agent. Because
it stabilizes most cell membranes and preventgelease of histamine
and other inflammatory agents, it is often presuildor food and
inhalant allergies, asthma, excema, psoriasis, ,gaat ulcerative
colitis.®” Due to it is antioxidant effect, querecetin can inhibit
inflammatory processes mediated by "leukotrieneginflammatory
agents a thousand times more powerful than hisesjti? Quercetino)
can significantly decrease the accumulation of bgol" in the lens of
diabetic animals, effectively delaying for it's btyi to enhance insulin
secretion, protect the pancreatic beta-cells frloendamaging effects of

free radicals, and inhibit platelet aggregaffSh.

1.3.11.4.2 Rutin:-

The Flavonoifutin [21] found in many plants, especially the black
wheat plantFagopyrum esculentum, the flower of which is used to
make panacakes. Other rich dietary source of Rutininclude black tea
and apple peefé® It is solid substance, pale yellow in appearam a
only slightly soluble in water. Rutin has molecwhaight of 610.53 with
the molecular formulac,.H,,0,, its structural formub shown

© pellow

0OH

| | oH

" o-rutinose

oH 0

[ 21] 18
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Action:-

Rutin  [21] may have  antioxidant, anti-inflammatory,
anticarcinogenic, antithrombotic, cytoprotective darvasoprotective
activities. It may be useful in the management efious edem&? It
may help strengthen capillaries, protect againstestoxins and have
anti-inflammatory effects, as well as some antieareffect&". It may
also help prevent the oxidation of vitamin C andeh@ome positive
lipids effects?

1.3.11.4.3 Catechine
Catechins [22] belong to the flavan-3-ol class l@vBnoids. It is
white powder have molecular formula;s8:40s and it is molecular

weight equal to 29(8

R

H
[22] HO 0 @

"oH
H
OH
Action:-
Have antioxidant activity, they may also have @rttinogenic,
anti-inflammatory, anti-atherogenic, thermogenicd aantimicrobial

activities®?.
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1.4. Active constituent extraction;

Ideally, fresh plant tissue should be used for ptio¢mical
analysis and the material should be plunged intiinigoalcohol with
minutes of collection. Sometimes freshly pickedumss, stored dry in a
plastic bag, will usually remain in a good conditfor analysis®”

Alternatively, plants may be dried befordragtion. If this done, it
IS essential that the drying operation is carried onder controlled
conditions to avoid too many chemical changes aouyrlt should be
dried as quickly as possible, without using higimperature, preferably
in a good air draff®. Once thoroughly dried, plants can be stored for
long periods of time. Indeed, analyses for flavdspalkaloids, quinones
and terpenoids have been successfully carried nutevbarium plant
tissue many years affd’.

The precise mode of extraction naturally dependshentexture
and water content of the plant material being ex¢éhand on the type of
substance that being isolated.. Alcohol, in anygdas good all-purpose
solvent for preliminary extraction. Subsequentlye tmaterial can be
macerated in a blender and filtered but this i/ oehlly necessary if
exhaustive extraction is being attempf&When isolating substances
from green tissue, the success of extraction witdohml is directly
related to the extent chlorophyll is removed irtte solvent and when
the tissue debris, on repeated extraction, is camynfree of green
color, it can be assumed that all the low molecwarght compounds
have been extractéd)

The classical chemical procedure for obtaining oiga

constituents from the dried plant tissue (heartwao@d seeds, root, and

20
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leaf) is to continuously extract powder materiabwhxlat apparatus with
a rang of solvents, starting with ether, petrole@m¢ chloroform( to
separate lipids and terpenoids) and then usindhalcand ethyl acetate
(for more polar compounds). This method is usefaémworking on the
gram scale. However, one rarely achieves complefgaration of
constituent of the same compounds may be recovéredrarying
proportions) in several fractioff§."*"?

There are many research that done on the extraalkafoids from
many types of plants, e.g, extraction of nicotir@nf tobacc8®*"is an
example for extraction of alkaloids using methamal solvent for
extraction. Solanine extracted from potato tissué® the extraction
procedure consist the following :

1. Extract the tissue with 5% acetic acid (15-20 paatsd filter

the extract to remove cellular debris. Warm t6C7@nd add
conc. NH solution drop wise till theH reaching 10.

2. Centrifuge and discard the supplemental. Wash tbeigtate
with 1% NH; solution and re-centrifuge.
3. Collect, dry and weigh.

Piperine also extracted fromepper; " the extraction done by
using ethanol as a solvent for extraction. Atromreracted fronDatura
innoxia "® using 95% Ethanol as a solvent of extraction atheted by
soxlet. Purification of atropine was done usingparative TLC (thin
layer chromatography) with 70:20:10 (Ethanol, watsecetic acid) as
eluent. Atropine extracted by using water as aestlof extraction from
Datura stramonum”’®. The same procedure for extraction of atropine,
from Atropa belladonna " using methanol as a solvent for extraction.
Extraction of tropane alkaloid is done by usingohldic 5% HSO, as a

solvent for extractioff™.
21
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The extract obtained is clarified by filtration dlmgh calcite on a
water pump and is then concentrated in vacuum. Bhisow usually
carried out in rotatory evaporator, which will centrate bulky solutions
down to small volumes, without bumping, at tempaed between 30
and 40 €. The concentrated extract may deposit crystalstanding. If
a single substance is present, the crystals carmpurdied by re
crystallization and then the material is availatae further analyses. In
most cases, mixture of substances will be presetiital crystals and then
be necessary to re dissolve them up in a suitalberst and separate the
constituent.

Flavonoids extraction depend mainly on the typeFlavonoid being

Isolated. Solvent used for extraction is choseroialiog to the polarity

of the flavonoids being studied. The less polavesais are particularly
useful for the extraction of flavonoids aglyconeilst the more polar
solvents are used if flavonoid aglycosides or arthoins are sought.
The less polar aglycones, such as isoflavonoidsafiones, and dihydro
flavonols or flavones and flavonols, which are liyghethylated, are

usually extracted with solvents such as benzenlerafbrm, ether, or

ethyl acetatd®™. A pre-extraction with light petroleum or hexare i
frequently carried out to get rid of plant materglch as sterols,
carotenods, chlorophyf*#?)

Flavonoids glycoside and more polar aglycones suwash
hydroxylated flavones, flavonols, bioflavonyls, archalcones are
generally isolated from plant material by extractiovith acetone,
alcohol, water or a combination of th&8e

Perhaps the most useful solvent for the extraatiotis group of

compounds is 1:1 water:methanol solution .Trace amid are
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occasionally incorporated in the solvent for théraotion of flavonoid
aglycosides®), although this practice is normally re-sieved tbe

extraction of anthocyanifi®.

1.5. Methods of identification:;

Once it has been isolated and purified, it is nemss first to
determine the class of compound and then to firtdwduch particular
substances it is within that class. The homogenmitist be checked
carefully beforehand, i.e. it should travel as Brgpot in several TLC or
PC systems’®’? Complete identification within the class depend on
measuring other properties and comparing these withathose in the
literature. These properties include melting pdot solid, or boiling
point for liquids, equally informative data on aapt substance are its
spectral characteristics these include ultravid¢ldV), infrared (IR),
nuclear magnetic resonance (NMR) and mass sped4b)
measurement$> A known plant compound can usually be identified o
the above bases. Direct comparison with authendienal (if available)
should be carried out as final conformation if dt ravailable, careful

comparison with literature data may be sufficientifs identification!?
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1.6. Atropa belladonna
There are other names used for belladonna suchAmepd

belladonna, deadly nightshade, dwal, devil’s cherries andltelverb).
1.6.1. Description; -

Perennial plant, 50-200 cm high, with stout brasathnd thick root.
Leaves up to 20 cm long, elliptical, with acute>aparing. Flower
corolla up to 2.5cm long, bell shaped, externallyll dviolet.
Internally dull yellowish-brown with purple veinslhe flowers,
which appear in June and July, are singly in thés af the leaves,
its color is green to purplish color.

1.6.2. Part uses. - root and leaves.

1.6.3. Constituents: -

leaf and root contain highly poisonous alkaloids intya

hyoscyamine. The medical properties of belladonggedd mainly on
the presence of hyoscamine. The total alkaloidseoriein the root vary
between 0.4-0.6% consisting hyoscamine 0.1-0.6%Qpaamine
(hyoscine) found in traces for leaf and roots. fmneportion of total
alkaloids present in the leaves varies from 0.340.the greater
proportion consists of hyoscyamine. The atropinaderoduced during

extraction as in the root.

1.6.4. Usage: -
Atropa belladonna should be administered only under medicinal
supervision for the treatment of the nervous dearhalso for

constipation, the treatment of enuresis, and ferdygeases.
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. 1.7. Datura stramonium
There are other names used B@atura stramonium such as Thorn

apple, jimsonweed, and stinkweed.

1.7.1. Description:

Annual plant 30-120 cm high. Stems stout,ntbbranched leaves
sometimes greater than 20 cm, petiolate, ovateiangular, margins
broadly sinuate-dentate. Flowers solitary in thaésaxf the leaves with
large, white, funnel-shaped corolla. Fruit: a thyocapsule have 4 valves
and containing many black seeds. All part of trenphas a disagreeable
and nauseating odor. Flowering occurs in June-§de
1.7.2. Part uses: -dried leaves and seeds.

1.7.3. Constituent: -

Datura stramonium contains of the same alkaloids as belladonna
but in different proportions. All part of the plaist poisonous. One half
of teaspoon equivalent to 0.1mg of atropine. Sapoie also extracted
from it to make an medicinal drug (Buscopane) whgh-bromidbutyl
scopolamine.

1.7.4. Usage: -

Datura stramonium should not be used except under medical
supervision, to relieve asthma, the tincture isduas anti-asthmatic
cigarettes in whiclstramonium are an ingredient. Commonly consumed
in herbal tea. The seeds, leaves and flowers neataialso be eaten or
smoked. Ingestion ddatura stramonium can lead to seizures, coma and
death; symptoms include dry mucous membranes, lanckd vision.

The effect can occur for 24-48 hours. The usual obingestion is

as a tea although ingesting seed or other plant par
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Aims of this work

1. Extract and isolate some alkaloids and Flavanbwim two Iraqi
plants (Datura stramonium, Atropa belladonna) and determining

the weight of atropine in each of those plants.

2. Investigate the antibacterial activity of thepeaus extract of the

two plants in different concentration against sdmnel of bacteria.

3. The third aim of this work was to detect thesprece of other

biologically active compounds.
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Conclusions

1. The ability to extract atropine as one of important alkaloids
compounds from Datura stramonium and Atropa belladonna using

methanol as a solvent of extraction.

2. The presence of anew flavonoids compounds in the two plants with
alow concentration which was rutine and qurecetine in Datura
stramonium and catechin in Atropa belladonna.

3. Detection of different biologically active compound in crude plants.

4. Appearance of a biological activity of the ageous extract against

gram+ve and gram-ve bacteria
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Futurework

1. Extract and isolate and identification atropine and other
constituents from Atropa belladonna, Datura stramonium.

2. Extract and isolate atropine compound from other plants of
solanacea family.

3. Study the biological activity for polar and nonpolar extract for
atropa belladonna and datura stramonium in solvents such as
ethanol, methanol, ether, and hexane.

4. Study antitumor, anticancer and antifungal activity for polar and

non polar extracts.
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Chapter Two experimental part
2.1 Standard solutions:

The following standards were obtained from différemmpany as

listed below

Compound name Type

Quercetin Flavonoid

Catchin Flavonoid

Rutin Flavonoid

Atropine alkaloid

2.2. Preparation the Plant for extraction:

Samples of Iragi plant@tura andBelladonna) were taken from local
market and home gardens identified in Herbal MedicCenter by Dr. Anan.
Sample were washed with cold water to remove arsf daod then dried in
oven at 50 C for 3 hours, then the samples were grindedfioespowder and

used for extraction.

Yv



Chapter Two experimental part

2.3. Alkaloids extraction

A 10 gram sample from the plant sample was takkehmixed with 50
ml methanol and extracted by soxhlet for 6 hour.e Téxtract was
concentrated using water bath after that the thkidkact dissolved in 25 mi
water. 25 ml ethyl acetate was added to the solwind acidified using few
drops of HCI. The separation of resulted two layesis done using separatory
funnel. The aqueous layer was taken and 25 mll Eitstate was added and
neutralization using sodium carbonate solution dnen evaporated the
organic layer (ethyl acetate) to get alkalG.

The scheme (1) bellow shows the extraction proaedur

YA



Chapter Two
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Chapter Two experimental part

2.4. Atropine extraction;

After extraction of total alkaloids, atropine wastained by;
1. Dissolving the total alkaloids in 30 ml chlorafoand then warming gently
with stirring to reduce the enantiomerism of thenpound .
2. Evaporate chloroform .
3. Dissolving the total alkaloids in 5% alcoholig3®, and then acidification
with NaHCO3 to reach pH 5-6 then extract again &fhml chloroform to

obtain atropiné®?

2.5. Flavonoids extraction:

A 10 gram plant sample was taken and mixed witmbfhethanol and
extracted using soxlate for 6 hours. The extract @mncentrated by heating
on a water bath to give gummy form.. The extract Wen transfered to a
separatory funnel and 15ml water was added andkstacith 15 ml ethyl
acetate .The Ethyl acetate extract was then astbvith drops of HCI in
aqueous media and then shacked with 25 ml ethereffter layer was taken
and evaporated to get crude flavonoids. The scl{jrehow the extraction

proceduré®
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Chapter Two experimental part

2.6 Instruments and equipments

2.6.1. Méelting point measur ements:
Melting points were recorded on hot stage Gatiamp melting point

and uncorrected.

2.6.2 Ultraviolet absor ption Spectra (UV-VIS):
The ultraviolet spectra were measured usSiyMADZO 1085 spectro-
photometer (Japan) and wavelength scanned betw8@n-2100 nm using

ethanol as a solvent.

2.6.3. High performance liquid chromatography (HPL C)
measur ements:

Separation was done using HPLC moteh&dzu LC-6A (Japan) with
reversed phase DB C-18 (250 x 4.6 mm) column sdEatationary phase.

Flow rate was 1ml/min, detection UV at 254 nm abant temperature.

264.F.T.IR:

KBr disk of the materials were measured with ShinoadFourier

transforms infrared model FTIR 8300 (Kyoto, Japan)
2.6.5. pH measurement:

pH were measured for the herb extract by takingn2frgpm the crude

powdered and extracted in 25ml distilled water.

Yy



Chapter Two experimental part

2.6.6. Atomic absor ption:

Element concentrations measurements were doneity Yarian
Tectron AA-775 atomic absorption spectrophotomfgethe determination
of Cd, Cu, Mn, Fe, Mg, Ca, K and Zn.

2.6.7. Thin layer chromatography (TLC):

Ready to use plates of silica. Pre-coated 20x20aach 0.25 mm
thickness (Silica gel 60 F 254 E. Merck Darmst&d#irmany ) were used
A- preparation the plates for analysis:

The plates were activated at 110f@ one hour before use. The solvent
was allowed to rise 15 cm to give good separafldre solvent system was
placed in glass tank (Developing chamber) .

B-Spotting the sample:
10u L from the samples and standandtieols were used as a spots on the

starting point that is 2 cm from the base of plate.
C-Developing of the spots:

Spots were detected on the plates by viewing usigeit wavelength by using

UV light and also detection was done using iodine.

Yy



Chapter Two experimental part

2.7. Chemical Tests

2.7.1 Alkaloid tests

Alkaloid obtained from boiling 10g sampleasfide herb with
(50ml) distilled water and few drops of 4% HCI aftleat filter and cooling
the solution. A 1ml aliquot of the filtrate was exaed by the following

testes:

2.7.1. a Dragen-Droff test for Alkaloids

Dragen droff test used to show plant extresst from
alkaloid or not using Wagner meth6® as followed:
Preparation of Dragen droff test:-

The first solution was prepared by dissolv2ggof bismuth nitrate
Bi(NO3); in 25ml acetic acid and then 100ml of distilledt@vavere added.
Second solution was prepared by dissolving 15gssaim iodide Kl in
100ml of distill water. A 10ml from first solutiowas mixed with 10ml of
second solution and the final solution was compléieadding 20ml acetic
acid and 100ml of distilled water this final soartirepresented Dragn-droff
test.

A 2ml of extract solution was transferredest tube and add to it about
3ml of Dragen droff test and note the presenceaarige color which confirm
that plant extract contained alkaloftfs.

2.7.1. b Mayer reagent

This reagent was prepared using two solutions
Solution A was prepared by dissolving 0.7 g,€Elg in 30 ml distilled
water

Solution B was. Prepared by dissolving 2.5g Kb iml distilled water

Ye



Chapter Two experimental part

Both solutions were then mixed, and the volume ma& 50 ml with
distilled water™

2.7.1.c Wagner reagent
This reagent was prepared by dissolving &% ig 5 ml distilled water
and adding 0.375 g &nd mixed until dissolving. The volume made ug%o

ml with distilled watef®®

2.7.2. Flavonoids tests:

Solution (A) was prepared by shaking 15 g of plamivder in 25 ml
methanol (95 %), and solution (B) was prepared dgireg 15 ml of ethanol
(50 %) to 15 ml of potassium hydroxide solutionxMg equal quantities of
both solutions. The presence of yellow color refer the presence of

flavonoids®®

2.7.3. Taninstest

A 2 g of Herb powder was mixed with 50 ml distille@ter and
heating to boiling point then filtered and cool&d:o portions of this
solution were taken:
1. To the first solution 7 ml of 1 % Pb(N)? was added, gelatin
precipitate was formed which is as indication fog presence of
Tannins.
2. The second solution 10 ml of 1 % Fa&hs added .Bluish green color

was obtained which is an indicatition for preseaot@anins!’”

Yo



Chapter Two experimental part

2.7.4.Resins test

Adding 10 ml ethanol to 1 g of herb powder and dtfm 2
minutes in a water bath. The solution was filtesiad 50 ml distilled
water acidified with 4 % HCI was added. The appeegaof turbid

solution is an indication for resi

2.7.4. Saponins test
Aqueous extract of herb powder taken and shakésstrtube until

appearance of foaff)

2.8. Antibacterial activity measurement:

Antibacterial activity were measured in vitro ugipaper disc method
(agar plate diffusion method ) against two pathagenicroorganism viz.,
Saph. aureus (Gram + ve) ancE. coil ( Gram — ve ). In this method, a
standard 5mm diameter sterilized filter paper irgpeged with the water
extract plant (5mg / ml, 10mg/ml, 15mg/ml, and 20mi was placed on
agar plate seeded with the test organism. The lagre incubated for 24
hours at 37C.
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