Annals of R.S.C.B., ISSN:1583-6258, Vol. 24, Issue 2, 2020, Pages. 1801 - 1809
Received 20 October 2020; Accepted 04 December 2020.

Physicochemical Characterization, Extraction and Phytochemical Screening
of Some Indian Herbal Drugs used as Local Anesthetics

Rupali Sontakke!”, Rohit Singhal®, Neetesh Kumar Jain® ' Shantanu Sontakke?
Faculty of Pharmacy, Oriental University Indore (M.P.)-India
2Dental officer, District Hospital, Ujjain (M.P.)-India
Corresponding author: rupalideshpande30@gmail.com
*Corresponding Author
E.mail: rupalideshpande30@gmail.com

Abstract

As per WHO, approximately 80% of the Indian population depends on traditional Indian system
of medicine for the treatment of various diseases. The increased Indian populations still have
believe and relying on herbal product prepared from the herbs and because of the same plant
need to be scientifically screened out for the quality standards. In the present investigation Piper
betel L. (Piplai, fruits) fam. Piperaceae; Spilanthes acmella Murr. (Akarkara, fruit), fam.
Asteraceae; Foeniculum vulgare Mill. (Fennel, fruits) fam. (Umbelliferae); Eugenia caryophyllus
(Spreng.) Bullock & S.G.Harrison (Clove, clove bud) fam. (Myrataceae) and Capsicum annum
L. (Capsicum, fruits) fam. Solanaceae. were evaluated for its physicochemical characterization,
extraction and phytochemical screening and quality parameters. In this study various parameters
were studied out and were reported.

Keywords: Physicochemical, Herbal Drugs, Quality
Introduction

In the last few years there has been an exponential growth in the field of herbal medicine and
these drugs are gaining popularity both in developing and developed countries because of their
natural origin and less side effects. Many traditional medicines in use are derived from medicinal
plants, minerals and organic matter. A number of medicinal plants, traditionally used for over
1000 years named rasayana are present in herbal preparations of Indian traditional health care
systems. In Indian systems of medicine most practitioners formulate and dispense their own
recipes. The World Health Organization (WHO) has listed 21,000 plants, which are used for
medicinal purposes around the world. Among these 2500 species are in India, out of which 150
species are used commercially on a fairly large scale. India is the largest producer of medicinal
herbs and is called as botanical garden of the world. [1] The present work was aimed on
development of physicochemical characterization of selected Indian herbs viz., Piper betel L.
(Pan, leaves) fam. Piperaceae; Spilanthes acmella Murr. (Akarkara, fruit), fam. Asteraceae;
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Foeniculum vulgare Mill. (Fennel, fruits) fam. (Umbelliferae); Eugenia caryophyllus (Spreng.)
Bullock & S.G. Harrison (Clove, clove bud) fam. (Myrataceae) and Capsicum annum L.
(Capsicum, fruits) fam. Solanaceae.

Material and Methods [2-5]

Collection and authentication of herbs

The parts of selected plant were purchased from the local market of Indore and was identified &
authenticated by Botanist.

Physicochemical Characterization of herbs
The dried parts were subjected to standard procedure for the determination of various
physicochemical parameters.

Determination of foreign organic matter (FOM)

Accurately weighed 100 g of the drug sample and spread it out in a thin layer. The foreign matter
should be detected by inspection with the unaided eye or by the use of a lens (6X). Separate and
weigh it and the percentage present was calculate. The results are given in Table no. 15.

Determination of moisture content (LOD)

Place about 10 g of drug (without preliminary drying) after accurately weighing in a tared
evaporating dish and kept in oven at 105° C for 5 hours and weigh. The percentage loss on
drying with reference to the air dried drug was calculated.

Determination of ash value

The determination of ash values is meant for detecting low-grade products, exhausted drugs and
sandy or earthy matter. It can also be utilized as a mean of detecting the chemical constituents by
making use of water-soluble ash and acid insoluble ash.

Total ash

Accurately about 3 gms of air dried powder was weighed in a tared silica crucible and
incinerated at a temperature not exceeding 450°C until free from carbon, cooled and weighed and
then the percentage of total ash with reference to the air dried powdered drug was calculated.
The percentage of total ash with reference to the air-dried drug was calculated.

Acid insoluble ash

The ash obtained in the above method was boiled for 5 minutes with 25ml of dilute HCI. The
residue was collected on ash less filter paper and washed with hot water, ignited and weighed.
The percentage of acid insoluble ash was calculated with reference to the air dried drug.
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Water soluble ash

The ash obtained in total ash was boiled for 5 minutes with 25 ml of water. The insoluble matter
was collected on an ash less filter paper, washed with hot water and ignited to constant weight at
a low temperature. The weight of insoluble matter was subtracted from the weight of the ash.
The difference in weights represents the water soluble ash. The percentage of water soluble ash
with reference to the air dried drug was calculated.

Determination of swelling index

Swelling index is determined for the presence of mucilage in the seeds. Accurately weigh 1 g of
the seed and placed in 150 ml measuring cylinder, add 50 ml of distilled water and kept aside for
24 hours with occasional shaking. The volume occupied by the seeds after 24 hours of wetting
was measured.

Determination of extractive value
This method determines the amount of active constituents extracted with solvents from a given
amount of medicinal plant material. It is employed for materials for which as yet no suitable
chemical or biological assay exists.

Cold maceration

Place about 4.0g of coarsely powdered air-dried material, accurately weighed, in a glass-
stoppered conical flask. Macerate with 100ml of the solvent specified for the plant material
concerned for 6 hours, shaking frequently, then allow to stand for 18 hours. Filter rapidly taking
care not to lose any solvent, transfer 25 ml of the filtrate to a tared flat-bottomed dish and
evaporate to dryness on a water bath. Dry at 105°C for 6 hours, cool in a desiccator for 30
minutes and weigh without delay. Calculate the content of extractable matter in mg per g of air
dried material. For ethanol-soluble extractable matter, use the concentration of solvent specified
in the test procedure for the plant material concerned; for water-soluble extractable matter, use
water as the solvent.

Successive Extraction of selected herbs

Sample were shattered and screened with 40 mesh. The shade dried coarsely powdered plant
material (250gms) were loaded in Soxhlet apparatus and was extracted with petroleum ether (60-
62°C), Chloroform, ethanol and water until the extraction was completed. After completion of
extraction, the solvent was removed by distillation. The extracts were dried using rotator
evaporator. The residue was then stored in dessicator and percentage yield were determined.

Preliminary phytochemical screening of extracts

The various extract obtained after extraction were subjected for phytochemical screening to
determine the presence of various phytochemical present in the extracts. The standard procedures
were adopted to perform the study.
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Tests for carbohydrates

Molisch’s test

To the Sample 2-3 drops of 1% alcoholic - napthol solution and 2 ml of conc. sulphuric acid was
added along the sides of the test tube. Appearance of purple to violet ring at the junction of two
liquids shows the presence of carbohydrates.

Fehling test
To the sample add fehling reagent, appearance of brick red precipitate shows presence of
carbohydrates.

Test for glycosides

Legal’s test

To the sample add 1 ml of pyridine and few drops of sodium nitropruside solutions and then it
was made alkaline with sodium hydroxide solution. Appearance of pink to red colour shows the
presence of glycosides.

Borntrager’s test

Sample was treated with chloroform and then the chloroform layer was separated. To this equal
quantity of dilute ammonia solution was added. Ammonia layer acquires pink color, showing
the presence of glycosides.

Baljet’s test
To the sample add picric acid, orange color shows presence of glycosides.

Test for alkaloids
A small portion of the sample was stirred separately with few drops of dilute hydrochloric acid
and was tested with various reagents for the presence of alkaloids. The reagents are

* Dragendroff’s reagent -  Reddish brown precipitates
= Wagner;s reagent - Reddish brown precipitates

= Mayer’s reagent - Cream color precipitates

= Hager’s reagent - Yellow color precipitate

Test for proteins and free amino acids
Small quantities of the sample was dissolved in few ml of water and treated with following

reagents.
= Million’s reagent: Appearance of red color shows the Presence of protein and free
amino acid.
= Ninhydrin reagent: Appearance of purple color shows the Presence of Proteins and free
amino acids.
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= Biuret’s test: Equal volumes of 5% sodium hydroxide solution & 1% copper sulphate
solution was added. Appearance of pink or purple color shows the presence of proteins
and amino acids.

Test for tannins and phenolic compounds
A small quantity of the sample was taken separately in water and test for the presence of phenol
compounds and tannins was carried out with the following reagents.

= Dilute Ferric chloride solution (5%) - Blue color or green color

= 10% lead acetate solution - White precipitates

Test for flavonoids

Alkaline reagent test

To the test solution add few drops of magnesium hydroxide solution, intense yellow colour is
formed which turns to colourless on addition of few drops of dilute acid indicates presence of
flavonoids.

Shinoda’s test

Small quantities of the sample was dissolved in alcohol, to them piece of magnesium followed
by conc. hydrochloric acid drop wise added and heated. Appearance of pink, crimson red, green
to blue color shows the presence of flavonoids.

Tests for fixed oils and fats

Spot test

A small quantity of sample was separately pressed between two filter papers. Appearance of oil
stain on the paper indicates the presence of fixed oil.

Saponification test

Few drops of 0.5 N alcoholic potassium hydroxide were added to a small quantity of sample
along with a drop of phenolpthlein, the mixture was heated on a water bath for 1-2 hours,
formation of soap or partial neutralization of alkali indicates the presence of fixed oils and fats.

Tests for steroids and triterpenoids

Libermann-burchard test

Treat the sample with few drops of acetic anhydride, boil and cool. Then add con. sulphuric acid
from the side of test tube, brown ring is formed at the junction two layers and upper layer turns
green which shows presence of steroids and formation of deep red colour indicates presence of
triterpenoid.
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Salkowski test

Treat the sample with few drop of conc. sulphuric acid, red colour at lower layer indicates
presence of steroids and formation of yellow coloured lower layer indicates presence of
triterpenoids.

Test for mucilage and gums
= Small quantities of sample was added separately to 25 ml of absolute alcohol with
constant stirring and filtered. The precipitates was dried in oil and examined for its
swelling property for the presence of gum and mucilage.
= To the sample add ruthenium red solution, pink color shows presence of mucilage.

Test for waxes
To the test solution add alcoholic alkali solution, waxes get saponified.

Results and Discussion

The dried plant part material of Piper betel L. leaves; Spilanthes acmella Murr. fruits;
Foeniculum vulgare Mill. fruits; Eugenia caryophyllus clove bud and Capsicum annum L. fruits
were subjected to standard procedure for the determination of various physicochemical
parameters. The results were presented in table 1. The shade dried coarsely powdered plant
material of was extracted with petroleum ether, Chloroform, ethanol and water. The extracts
obtained were evaluated for pH, color and % yield. The results are presented in table 2. The
various extract obtained after extraction were subjected for phytochemical screening to
determine the presence of various phytochemical present in the extracts. The standard procedure
was adopted to perform the study. The results were mentioned in table 3.
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Fig. 1: Piper betel L. (Pan, leaves); Spilanthes acmella Murr. (Akarkara, fruit); Foeniculum
vulgare Mill. (Fennel, fruits); Eugenia caryophyllus (Spreng.) Bullock & S.G. Harrison (Clove,
clove bud) and Capsicum annum L. (Capsicum, fruits)
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Table 1: Physicochemical characterization of selected Indian herbs

S/No. | Parameters PBL SAF FVF ECB CAF
1. FOM 1.12 2.27 1.83 0.98 3.21
2. LOD 2.3 1.92 0.78 1.19 2.10
3. TA 4.5412 7.3290 | 7.3882 | 8.3210 | 8.3281
4. AlS 1.3151 21772 | 1.2820 | 2.2111 | 1.1873
5. WSA 2.1011 3.2298 | 2.4321 | 1.9821 | 2.5612
6. Sl 2.02 2.65 0.98 0.65 3.12
7. WSEV 8.32 10.5217 | 8.3281 | 10.28 | 14.3992
8 ESEV 6.19 6.3551 | 4.3218 7.41 10.2342

Note: All values are expressed as Mean, n=3

Table 2: Estimation of % yield of various extract of selected Indian herbs
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S/No. Extract Parameters
Nature of Color pH % Yield

Extract (w/w)
1. PEEPBL Semi Solid Light brown 7.0 0.63
2. CEPBL Semi solid Brown 7.1 0.81
3. EEPBL Solid Powder | Dark brown 7.1 3.32
4, AEPBL Solid Powder | Dark brown 7.0 7.12
5. PEESAF Semi Solid Dark brown 7.1 0.65
6. CESAF Semi solid Dark brown 7.2 1.19
7. EESAF Solid Powder | Light brown 7.1 4.92
8. AESAF Solid Powder | Dark brown 7.0 8.31
9. PEEFVF Semi Solid Light green 7.0 0.43
10. CEFVF Semi solid Green 7.1 1.25
11. EEFVF Solid Powder Dark green 7.2 4.61
12. AEFVF Solid Powder Dark green 7.0 7.39
13. PEEECB Semi Solid Light brown 7.1 0.66
14. CEECB Semi solid Light Brown 7.2 0.81
15. EEECB Solid Powder | Dark brown 7.1 3.12
16. AEECB Solid Powder | Dark brown 7.0 7.32
17. PEECAF Semi Solid Dark Red 7.0 0.56
18. CECAF Semi solid Brown red 7.1 0.83
19. EECAF Solid Powder | Reddish black 7.2 4.32
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20. AECAF

Solid Powder

Dark red

7.1

5.61

Table 3: Preliminary phytochemical screening extract of selected Indian herbs

S/IN | Extract Phytochemicals

0.

Carbohydra | Glycosid | Alkaloi | Protei | Tannins | Flavonoi | Fixe | Steriods & | Wax | Mucila
tes es ds n& & ds doil | Triterpeno | es ge &
Amin | Phenolic and ids Gums
0 compoun Fats
acid ds
1. | PEEPBL - - - - - - - -
2. | CEPBL - - - - - - - - - -
3. | EEPBL + s + i s i + : - -
4. | AEPBL + - + - - - + - - -
5. | PEESAF - - - - - - - -
6. | CESAF - - ; - ] n - n 3 )
7. | EESAF + - - + + + - + - -
8. | AESAF + - - + + + - + - -
9. | PEEFVF - - - - + - + - -
10. | CEFVF - - - - + - + - -
11. | EEFVF + - + + - + - + - -
12. | AEFVF + - + + - + - + - -
13. | PEEECB + - - - - - + - -
14. | CEECB + ; - } - - n ) -
15. | EEECB + - - + - + + n - _
16. | AEECB + - - + - + + + - -
17. | PEECAF - - + - - + ; - ; -
18. | CECAF - - + - - + - - - -
19. | EECAF + + + - - + - - - -
20. | AECAF + + + - - + - - - -
Abbr.: + = Present; - = Absent
Conclusion

Assessment of quality control parameters of the herbs is of great interest and importance in order
to reveal quality, safety and efficacy of medicinal plants. Indian system of and healers treat
diseases using the herbs which have immense medicinal and scientific potentiality. But due to
lack of standardization parameters correct identification of the plant is lacking, therefore
development of QC parameters is of great interest. The present work was undertaken to revel the
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physicochemical parameters, extraction and phytochemical screening of Piper betel L. leaves;
Spilanthes acmella Murr. fruits; Foeniculum vulgare Mill. fruits; Eugenia caryophyllus clove
bud and Capsicum annum L. fruits In this study physicochemical, extraction and preliminary
phytochemical screening of the selected plant material was done and reported.
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