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ABSTRACT

The objective of the present work is to carry dwg physicochemical analysis of powder and to inyat the

phytochemicals present in petroleum ether, benzehlwroform and methanol extracts of Aponogetonanst
(Linn.) Engl. & Krause leaf with leaf stalks. Phy@themical analysis was done by determining totdd, acid

insoluble ash, water soluble ash sulfated ash,agekitng value, dry matter, content, moisture cotterude fiber

content, foaming index and swelling index, inorgaelements and fluorescence analysis as per thedatd

methods. Phytochemical investigations were caraetiby using standard preliminary phytochemicatgder the

different active constituents present in the pldfbom the physicochemical investigation, it wasnfduhat the
Aponogeton natans (Linn.) leaf and leaf stalks a8 +0.06, 1.33 £0.12, 1.2 +0.06, and 7.0246.as total ash,
acid insoluble ash, water soluble ash and sulphaisl respectively. Pet ether, chloroform, ethanud avater

extractive value were found to be 2.19 £0.2239% 0.06, 15.13 £0.15 and 18.27 +0.12 respediiv®ry matter

content, moisture content, crude fiber conteranfimg index and swelling index were found to8Beb3 + 0.47,

10.15 +£0.15, 78.20 £0.22, Less than 100 and @02 respectively. The inorganic element, sucir@s, sulfate,

chloride and nitrates were found in the aerial garElorescence analysis of the powder were reponthith gives
the sensitivity of the chemical in different cheahieagents. From the preliminary phytochemical lgses, it was

found that the methanol extract contained maximumpoirtant phytoconstituents like carbohydrate, prgte
phytosterol, glycoside, saponin, flavonoids andypbénols. The information gathered from the physiemical

and phytochemical study of Aponogeton natans Ldefivered the parameters which will serve to detearthe

quality of the plant material in the future. Theypltochemical and phytochemical data obtained ftoenresults of
the Aponogeton natans mentioned parts might beluisedetermining the authenticity of the drugs.

Key words: Aponogeton natanglLinn.), physicochemical analysis, phytochemicategning, methanol extract,
flavonoids, polyphenols.

INTRODUCTION

Aponogeton natand.inn.) Engl. & Krausebelongs to Aponogetonaceae family. The plant octuthe plains, in
the ponds and marshy places in Asia, Australiaaladd Srilanka. Leaf pastes are consumed witlwhtdr to treat
cuts & wounds [1]Fresh tubers are ground into a paste and boiled 200 ml of coconut oil and applied on the
hair before bath for three days to get rid of furigéection [2]. Aponogeton natanf.inn.) Engl. & Krause is an
important ingredient in the preparation of an intpot Ayurvedic preparation Useerasava. This assauséful for
raktapitta (Haemothermia), anemia, impurity of lnland diabetes [3, 4]. A perusal of existing repoeveals that
the no detailed physicochemical and phytochemitalyshad been done earlier. Therefore, the prestenty has
been planned to investigate the physicochemical gimgtochemical study of powder and various extrasts
Aponogeton natandinn.) Engl. & Krauseleaf with leaf stalks.
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MATERIALSAND METHODS

Physicochemical and phytochemical parametersof plant material

Coarsepowder of the plant leaf with leaf stalks was usegerform quality control tests such as total asdid
insoluble ash, water soluble ash, sulfated ashaetite matter, loss on drying, crude fiber contémaming index
and swelling index etc. three determinations weneied out for each parameter and the results eepeessed as
mean value = S.E.M

Determination of ash values
Aponogeton natankinn. Leaf with leaf stalks powder was analyzed tiotal ash, acid insoluble ash and water
soluble ash, according to standard procedures [5]

Deter mination of extractive value

For determination of extractable matter, differsolivents viz. petroleum ether, chloroform, ethaanud water were
used as the solvents for extraction by maceratiethad. For preparation of petroleum-ether extralotut 4.0 g of
coarsely powdered air dried material was accuratelighed and taken in a glass stoppered conicsl.flEDO ml of
petroleum ether was added and weighed to obtaitothkweight including flask. The conical flask sveorked and
set aside for 24 h with shaking frequently. Thevent was then filtered through a dry filter paped 5 ml of this
filtrate was transferred to a tarred flat bottorshdand evaporated to dryness on a water bath. dibens was dried
at 105°C for 6 h and cooled in a desiccator fonB@utes, was weighed without delay. The contergxifactable
matter in mg per gram of air dried material wasgkted chloroform, ethanol and the water extrdetafatter was
also determined as described above [5].

Deter mination of foaming index

About 1gm of coarse powder was weighed accuratadyt@nsferred to a 500 ml conical flask containl®@®ml of
boiling water. Maintained at moderate boiling f@& ®inutes, cooled and filtered into a 100ml volureeflask and
added sufficient water through the filter to dilutee volume. Poured the decoction into 10 stoppéestltubes
(height 16cm, diameter 16 mm) in successive poioh ml, 2 ml, 3 ml its up to 10 ml and adjustbé volume of
the liquid in each tube with water to 10 ml. Stopgukethe tubes and shaken them in lengthwise mdtion
15seconds, two shakes per second. Allowed to $tarkh min and measured the height of the foam. rEkalts are
assessed as follows.

 If the height of the foam in every tube is lesstham, the foaming index is less than 100.

 If the height of the foam is 1cm is measured in &ube, the volume of the plant material, decoctiothese
tubes are used to determine the index. If this igbie first or second tube in a series, preparingermediate
dilution in a similar manner to obtain a more pseaiesult.

 If the height of the foam is more than 1cm in eveye, the foaming index is over thousand. In ti@se the
determination was repeated using a new serieslufatis of the decoction in order to obtain a retuwe foaming
index Calculate using the following formula: 1000/a

Where a = the volume in ml of the decoction usedfeparing the dilution in the tube where foamiog height of
1cm is observed [5].

Deter mination of swelling index

1 gram of leaf with leaf stalks powder was weigtamturately and transferred into a 25 ml glass smap
measuring cylinder (internal diameter 16mm, leraftigraduated portion 125 mm, marked in 0.2 ml ddris from
0 to 25 ml in an upward direction). 25 ml of wateas added and the mixture was shaken thoroughlyy eh@
minfor 1 hour. Then the mixture was allowed to dtdor 3 h at room temperature. The volume occupigdhe
powder material was measured in ml to determinestbadling index [5].

Deter mination of dry matter and moisture

The dishes were washed with detergent and dri@0%i€C overnight. The dishes were then placed in desicgdor
cooling and then weighed. Accurately weighed qiari®.0 g by difference) of the powdered leaf withf stalks
was placed into a weighed dish. It was placed B'G@®ven overnight (with lids open until a constamtight loss).
The dishes were removed, placed in desiccatorscaalbd. The cooled dishes were taken out of dewsiccand
weighed as quickly as possible [6].

Calculation:
(Weight of the dish + weight of the dried sample)- Weight of the dish

Weight of the sample before drying

Dry matter (%) = X 100
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__weight of fresh sample—weight of dried sample

x 100

Moisture content (9
( A)) Weight of fresh sample

Estimation of crude fiber

2 g of ground sample was extracted with petroletmareto remove fat (initial boiling temperature 38°C and final
temperature, 5€). 2 g of dried sample were boiled with 200 mkafphuric acid for 30 minwith bumping chips. It
was then filtered through muslin cloth and washétth Wwoiling water until the washings were free fraeid. The
residue was boiled with 200ml of sodium hydroxide 30 minutes, filtered through muslin cloth agaimd washed
with 25ml of boiling sulphuric acid. The residuesn@moved and transferred to pre-weighed ashirg(tigl’, g).
Dried the residue for 2 h at 130 % then cooled in a desiccator and weighed (‘WP lanited for 30 minat 600 *
15°C. Cooled in a desiccator and reweighed (‘W3'[7d)

Calculation:
Lossin weight = (W2 - W1) - (W3 - W1)

On the ignition

% crude fiber content = x 100

weight of sample (g)

Fluor escence analysis

A small quantity of dried and finely powdered ledth leaf stalks sample was placed on a greasenfiemscopic
slide and added 1-2 drops of a freshly preparedtisal such as 5 % ferric chloride, concentrateghlsutic acid,
concentrated hydrochloric acid, concentrated nagirl, 1N sodium hydroxide, picric acid solutioogline solution
was mixed by gentle tilting the slide and was feft1-2 minutes. Then the slide was placed insiaeWV viewer
chamber and viewed in daylight, short (254 nm) lmg) (365 nm) ultraviolet radiations. The colorssetved by
application of different reagents in various raidias were recorded [8].

Test for inorganic elements

The ash was prepared from drug material. To thes8%h v/v HNQ was added and it was kept for 1 hour or longer.
It was filtered & with filtrate the following testsere performedo test for calciummagnesium, sodium, potassium,
iron, sulphate, phosphate, chloride [9].

Extraction of Aponogeton natans (Linn.) Engl. & Krause leaf with leaf stalks

There is increasing interest in the extraction snthtion of secondary metabolites from plants.r&otion methods
were applied to obtain a crude plant extract. Tlassical chemical procedure for obtaining orgamastituents
from dried plant tissues was continuous soxhlataetibn with a range of solvents.

Preparation of extracts

The air dried leaf and leaf stalks was loaded surhlet apparatus and subjected to extractionfou72 h with
petroleum ether (60-80°C), benzene, chloroform ermethanol successively. After extraction the solvesas
distilled off and the extract was concentrated undeduced pressure using a rotary evaporator. ktracts were
stored in a closed bottle and kept in refrigeratatil tested. The four extracts were then subjettgghytochemical
analysis.

Preliminary phytochemical analysis

Therapeutic activity of vegetable drugs dependsupe type of constituents present in them. Plaattenal was
screened for the presence of phytoconstituentfapudifferent chemical tests. Powder drug and déffé extracts
were screened for different phytoconstituents 1),

RESULTSAND DISCUSSION

Physicochemical and phytochemical parametersof plant material

The analytical parameters studied include ash salkeractive values, loss on drying, crude fibantent, foaming
index and swelling index. The data obtained from dbove studies are shown(ifable 1). The physicochemical
analysis presented in this research will be beradfic determining plant adulteration with otheesjes.

Fluor escence analysis

Fluorescence analysis of leaf with leaf stalks pewdad been carried out in daylight and under Ughitl The
powders were treated with different organic solseamd solutions were again observed in normal glatyland
under U.V. light and the observations are poolef able 2). The analysis shows the presence fluorescence, which
may be attributed due to the presence of some phgtoicals under different light conditions.
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Inorganic element
Inorganic element found in the ash of leaf witHf italks were iron, sulphate, chloride and nitsttewn in(Table

3). The inorganic elemental analysis is important asarelements play an important role in a physiokigirocess

involved in plant and animals.

Table 1: Physicochemical parameter s of Aponogeton natansLinn. leaf with leaf stalks.
Sl. No. Parameters [ Valuesin %
Ash Value
Total Ash 5.13 £ 0.06
1 Acid insoluble ash 1.33+0.12
Water soluble ash 1.2+0.06
Sulphated ash 7.02+ 0.16
Extractive value
Pet ether 2.19+0.29
2 Chloroform 9.23 £ 0.06
Ethanol 15.13+0.15
Aqueous 18.27 £ 0.12
Losson drying
3 Dry matter content 87.53 + 0.47
Moisture content 10.15+0.15
Crudefiber content 78.20 £0.22
4 Foaming index Less than 100
Swelling index 0.79 £0.02
Table2: Fluorescence analysis of Aponogeton natans Linn. powder .
. No. Reagent Visible/Day light UV 254 nm UV 366nm
1 Powder drug as such Light brown Brown Yellowishvn
2 Powder + Methanol Light brown Yellowish brown  Bmish black
3 Powder + 1% glacial acetic acid Brown Dark brown | Blackish brown
4 Powder +10% NaOH Yellowish browr Dark yellowish  luiBh brown
5 Powder + Dil. NH Yellowish brown | Light brown Brown
6 Powder + Conc. HNO Brown Blackish brown Dark brown
7 Powder + Dil. NH+ Conc.HNQ | Yellowish brown | Light brown Blackish brown
8 Powder +1M HSQO, Brown Dark brown Yellowish black
9 Powder +1M HCI Brownish yellow| Brown Dark brown
10 Powder + 10% Fegl Reddish brown Light brown Brownish yello
11 Powder + Acetone + Methanol Light brown Brown add
12 Powder + 10% lodine Yellowish brown  Dark brown lagkish brown
Table 3: Determination of inor ganic element of Aponogeton natansLinn. leaf
with leaf stalks.
Sl. No. Test for Inference
1 Calcium -
2 Magnesium -
3 Sodium -
4 Potassium -
5 Iron +++
6 Sulphate +++
7 Phosphate -
8 Chloride ++
9 Carbonate -
10 Nitrate +
Table4: Description of Aponogeton natans Linn. leaf with leaf stalk extracts.

Sl. No. Extract Color Consistency (:;gllsorr"?]t Color at 254 nm | Percentageyield
1 Petroleum ether  Yellowish Greasy Intense yellow reeBish yellow 2.84
2 Benzene Yellowish Greasy Brownish Greenish yellow 2.77
3 Chloroform Brownish Waxy powdef  Reddish broywn  &rieh 3.36
4 Methanol Greenish yello  Amorphous Reddish brgwiellowish green 11.81
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Table5: Preliminary phytochemical analysis of Aponogeton natans Linn. extracts

Experiment

Powder
drug

Petroleum
ether extract

Benzene
extract

Chloroform
extract

Methanol
extract

Test for carbohydrates

Molisch’s Test

Fehling's Test

Benedict’'s Test

Barfoed'’s Test

+|+[+H| T

Bial's Test

. Aniline Acetate Test

. Cobalt-chloride Test

+

. Tollen’s Phloroglucinol Test

©|o|~lo|o] sl w|p|

. Selwinoff’'s Test

10. Inversion Test

11. lodine Test

Test for Gumsand Mucilages

Swelling Test

Test for Proteinsand Amino Acid

1. Ninhydrin Test

2. Biuret Test

3. Tannic Acid Test

4. Heavy Metal Test

5. Million’s Test

6. Xanthoprotein Test

Test for Fixed Oilsand Fats

1. Spot Test

+++

++

2. Saponification Test

++

Test for Phytosterols

1. Libermann’s Test

++

++

++

2. Salkowski's Test

++

++

3. Libermann-Burchard’s Test

++

++

Test for Glycosides

. Baljet’s Test

. Legal's Test

. Borntrager Test

. Modified Borntrager Test

Cyanogenetic Glycoside Test

Raymond’s Test

Tollen’s Test

o|~jo| ol w(p|e

Xanthydrol Test

9. Antimony Trichloride Test

10. Kedde's Test

Test for Saponins

1. Foam Test

2. Haemolytic Test

Test for Flavonoids

1. Ferric Chloride Test

++

2. Shinoda Test

++

3. Lead Acetate Test

++

4. Fluorescence Test

++

5. Action of Alkali and Acid

+++

Test for Tanninsand Phenolic Compounds

. Ferric Chloride Test

++

. Test with Heavy Metals

++

. Nitric Acid Test

++

. Goldbeater Skin Test

. Gelatin Test

++

Phenazone Test

++

. Catechin Test

++

. Chlorgenic Acid Test

++

©|o|~|o|o| s wn|E

. Vanillin-HCI Test

++

Test for Alkaloids

. Mayer's Test

. Dragendorff's Test

. Wagner's Test

. Hager’s Test

. Sonneuschein’s Test

. Scheibler’'s Test

N[OOI~ WIN(F

. Tannic Acid Test
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Preparation of extracts

The powder material was refluxed successively waigt-ether (60-8tC), chloroform, and ethanol (90%) in a
Soxhlet extractor for 18 h in batches of 50 g eagtle. The aqueous extract was prepared by maagrd€O g of
the powdered material with 1000ml of distilled water three days with intermittent stirring and thltered to
obtain the aqueous extract. The color and consigtefithe four extracts were studied and the paagenyield of
each extract was determined. The results are @epiof(Table 4). The percentage yield obtained from pet-ether,
benzene, chloroform and methanol extracts were, 284, 3.36, and 11.81% respectively. From theaekbn it
was found that methanol extract may contain momntity of phytoconstituents than other extractsittar, this
indicates that the plant may contain higher quiastiof polar Phyto constituents than non polar @egnstituents.

Preliminary phytochemical analysis

All the four extracts were screened for phytocheinvestigation by different phytochemical testscheck the
presence or absence of a group of phytochemicatitoents. These phytochemical tests shown theepoesof
proteins, carbohydrates, alkaloids, saponins, temriavonoids, steroids, triterpenoids etc. astioaad in(Table

5). Petroleum ether extract gave positive tests far dad phytosterol; benzene extract gave positisaltefor fats,
phytosterol and glycoside; chloroform extract shopwsitive tests for phytosterol, glycoside, flavmo and
alkaloids; methanol extracts were found to contairbohydrate, protein, phytosterol, glycoside, sapdlavonoids
and polyphenols. Preliminary phytochemicals analyslieves the presence of important phytoconstitusuch as
phytosterol, glycoside, saponin, flavonoids andypbénols in methanol extract. The presence of moytstituents
like flavonoids and polyphenols gives the infereticat the extract can be pharmacologically morev@athan other
extracts.

CONCLUSION

The present work focuses on the physicochemicalysisaand phytochemical screening Aponogeton natans
(Linn.) Engl. & Krauseleaf and leaf stalks. As there was no physicocheimand phytochemical work in this
folklore valued drugs, present work is taken uphie view to lay down the physicochemical standart$ presence
of phytochemicals, which could be used in decidimg genuineness of the selected folklore drug. Arlesence of
phytochemicals was investigated by subjecting bB# four extracts to phytochemical screening. Piakny
photochemical investigation revealed the presefidixed oil and phytosterol in pet ether, benzend ahloroform
extracts. Glycoside was found in benzene and methextracts, flavonoid in chloroform and methaeatract,
alkaloid in chloroform, carbohydrate, protein, saipo phenolic and polyphenolic compounds were prege
methanol extract. The physicochemical and phytodtedndata obtained from the results of #hgonogeton natans
mentioned parts might be useful in determiningatthenticity of the drugs.
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