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Abstract

Natural products are important source for various bioactive compounds and have potential for
developing some novel therapeutic medicinal. Developing and developed countries use plants
to cure various diseases and get relief from physical suffering. Trachyspermum ammi. L.
commonly known as Ajwain is important medicinal aromatic spice, widespread. Ajwain seeds
have enormous benefits , the therapeutic medicinally and pharmaceutical potential of ajwain
seeds is attributed to its phytochemical composition and their bioavailability. The details are
given in paper.
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INTRODUCTION

Medicinal plants have been used from centuries as remedy for human diseases because they
contain the compounds of the therapeutic values . The plant kingdom has proven to be the most
useful in the treatment of various diseases and they provides an important source of all the
words pharmaceuticals . The most important bioactive consitituents of plants are steroids,
terpenoids, flavonoids, alkaloids, carotenoids, tannis and glycosides. Seeing the benefits of
phytochemicals and their least side effects, for the present study, | have chosen to work on
determination of phytochemical and physicochemical parameters of Ajwain seeds. Ajwain is, a
well known Indian mouth freshener and is used as the important Ayurveda medicine. Herbal
plants have been used since the beginning
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of human civilization for the treatment of many illness. Many of these herbs because of their
pharmaceuticals properties became current drug candidates. Among the medicinal plants
aromatic herbs are a rich source of biological active compounds. Major consitituents where are
present in plants are tannis, glycosides, moisture(8.9%), protein(17.1%), fat(21.1%),
fiber(11.9%), carbohydrates(24.6%), saponins, flavones and other components(7.1%) involving
calcium, phosphorous, iron, cobalt, copper, iodine, manganese, thiamine, riboflavin and
nicotinic acid.

Description of plant

Ajwain is the member of apiaceae family and it belongs to egypt and commonly grown in
Indian states such as west bengal, Rajasthan, Uttar Pradesh , Gujrat, Maharashtra, Bihar, and
Madhya Pradesh. Ajwain is an annual herbaceous and aromatic plant. It is an erect minutely
pubescent branched annual herb . The plant grows up to 1-2 ft (60-90 cm) in height the leaves of
the plant are feathery and the flowers are red and white in colour. The seeds are small egg
shaped and brownish or greyish in colour depending upon the variety.

Figure -1:-  Seeds of Ajwain

Classification of Ajwain

Kingdom- Plantae

Sub kingdom- Tracheobionta
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Super divison- Spermatophyta
Divison- Magnoliphyta
Class- Magnoliphyta
Sub class- Roside

Order- Apioles

Family - Apiaceae
Genus- Trachyspermum
Species- Ammi.

Vernacular names

Assamese- Jain

Hindi- Ajwain, Jawain

English- Bishop’s weed

Tamil- Oman

Kannada- Oma, Yom, Omu

Bengali- Yamini, Yauvan, Yavan, Javan Sanskrit — Yamini, Yaminiki
Malayalam- Oman, Ayanodakan Gujrati-  Ajma, Ajmo, Yavan.

Medicinal uses of Ajwain

1. The oil obtained from the seeds has several therapeutic uses such as anti- spasmodic
germicidal even fungicidal and also it is used for lack of appetite brochial problems and gastro
intestinal troubles.

2. Ajwain (ammi oil) is used in neurological disordes including paralysis tremors and
continual pains people uses the ajwain after meal for digestion

3. As Ajwain contains thymol it is used in toothpaste and perfumes.
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4, Ajwain leaves are used as green vegetable for salad.

MATERIALS AND METHOD

For the present study the ajwain seeds were purchased from the local market. They were
cleaned, washed and dried and grounded to a fine powder by grinding in a mixer and after
sieving, it was kept in air tight container for the analysis Physicochemical and phytochemical
parameters analysis.

The apparatus chemical, and glass ware’s which were used in the study are given below.
List of Apparatus

Weighing machine

Shaker

Water bath

Hot air oven

Dessiccator

Muffle furnace

Spatula

Tray dryer

© o N o g b~ w D

Filter paper

[EEN
©

Sieve
HPTLC

Mixer

T
NN

13. Grinder machine

List of Chemicals / Reagents
1. Nitric acid

2 Chloroform

3 Sulphuric acid
4, Feric chloride
5

Acetone
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10.
11.
12.
13.
14.
15.
16.
17.

Sodium bi carbonate
Benzene

Distilled water
Ethanol

Methanol

Fehling’s solution A&B
Dragendroff’s reagent
Wagner’s reagent
Hydrochloric acid
Hanger’s reagent
Anthrone reagent

Sodium Picric reagent

List of Glass Wares
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Beaker

Pipette

conical flask
Funnel

Glass Rod

Petri Dish

Test tube
Measuring cylinder
Dropper
Crucible
Reagent bottle
Capillary tube
China Dish
Centrifuge Tube
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Preparation of reagent

1-  Dragendroff’s reagent

Solution A- 2.5 ml. of glacial acetic acid was added in 10 ml. of distilled water and mixed
thoroughly. Then dissolved 0.2 g of bismuth subnitrate in acetic acid.

Solution B- Dissolved 4 g of potassium iodide in 10 ml. of distilled water. Then Mixed 1 ml. of
solution A, and 1 ml. of solution B, and added 2 ml. of glacial acetic acid and 10 ml. of distilled
water.

2- Wagner’s reagent

Dissolved 1 g of potassium iodide in 2.5 ml. of distilled water. Added 0.65 g of iodide .Mixed
until the iodine is dissolved . Added 47 ml. .of distilled water.

3- Hager’s reagent

This reagent was prepared by dissolving 2 gm of iodine and 6 gm of potassium iodide in
100 ml. of distilled water.

4- Fehling’s solution A & B

Fehling solution A, was prepared by dissolving copper sulphate in distilled water and a few
drops of sulphuric acid was added to the mixture.

Fehling solution B, is a colourless aqueous solution of Rochelle salt( the common name of
potassium sodium tartrate) in an alkaline base like sodium hydroxide , it was prepared by
mixing solution potassium, tartrate and sodium hydroxide in distilled water.

5—Mayer’s reagent

was freshly prepared by dissolving a mixture of mercuric acid chloride (1.36 g) and 5.00 g of
potassium iodide in water.

6- -Anthrone reagent

Dissolved 2g of Anthrone in 1 litre of concentrated sulphuric acid. Physicochemical analysis

The parameters which were analysed in the present study are.

A- Ash value.

B- Extractive value.

A- Ash value :-

Ash values are useful in determining the quality and purity of crude drugs , especially in
powder form the objective of ashing is to remove all the traces or organic matter , which may
otherwise interfere in an analytical determination , on incineration crude drugs normally leave
an ash usually
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consisting of carbonates, phosphates, and silicate of sodium, potassium, calcium and
magnesium.

(i) Total ash value:-

Taken about 2 or 3 g, accurately weighed of the ground sample in a silica dish previously
ignited and weighed, scattered the sample powder in a fine even layer on the bottom of the dish
,Incinerated gradually by increasing the heat not exceeding dull red heat until free from carbon,
coal, and weighed.

Average = final weight — Initial weight of crucible/ Total no. of sample Total ash = Averagex

100 / weight of sample taken
(i) Acid Insoluble ash value:-

To the crucible containing total ash, added 25 ml. of dilute HCL. The insoluble matter was
collected on the ash less filter paper (whatman no. 42) and washed with hot water. The filter
paper containing insoluble matter was transferred to the previously weighed crucible and dried it
on a hot plate and ignited. Residue was allowed to cool in a desiccator for 30 minutes and was
weighed.

Preparation of the extract

5 g of accurately weight powdered air dried sample was macerated with 100 ml. of chloroform
water in a closed flask for 24 hours, shaking frequently during 6 hours and allowed it to stand
for 18 hours.

B- Extractive value:-
This method is used to determine the amount of active consitituents in the given sample.

1- N-butene alcohol soluble extractive value:-

10 ml. of N-butene alcohol soluble extract of sample was taken in a previously weighed petri
dish and kept it in a water bath for six hours and then cooled at room temperature and then in
desiccator and than weighed the petri dish.

N-butene alcohol soluble extractive = Weighed petri dish with sample — Weighed petri dish
without sample.

2- Water soluble extractive value :-

10 ml. of Water soluble extract of sample was taken in a previously weighed petri dish and kept
it in a water bath for six hours and then cooled at room temperature and then in desiccator and
than weighed the petri dish.
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Water soluble extractive value = Weighed petri dish with sample — Weighed petri dish without
sample.

3- Acetone soluble extractive value :-

10 ml. of Acetone soluble extract of sample was taken in a previously weighed petri dish and
kept it in a water bath for six hours and then cooled at room temperature and then in desiccator
and than weighed the petri dish.

Acetone soluble extractive value = Weighed petri dish with sample — Weighed petri dish
without sample.

5- Methanol soluble extractive value:-

10 ml. of Methanol soluble extract of sample was taken in a previously weighed petri dish and
kept it in a water bath for six hours and then cooled at room temperature and then in desiccator
and than weighed the petri dish.

Methanol soluble extractive value = Weighed petri dish with sample — Weighed petri dish
without sample.

6- Ethanol soluble extractive value:-

10 ml. of Ethanol soluble extract of sample was taken in a previously weighed petri dish and
kept it in a water bath for six hours and then cooled at room temperature and then in desiccator
and than weighed the petri dish.

Ethanol soluble extractive value = Weighed petri dish with sample — Weighed petri dish
without sample.

7- Petroleum ether soluble extractive value:-

10 ml. of Petroleum ether soluble extract of sample was taken in a previously weighed petri
dish and kept it in a water bath for six hours and then cooled at room temperature and then in
desiccator and than weighed the petri dish.

Petroleum ether soluble extractive value =Weighed petri dish with sample — Weighed petri dish
without sample.

8- Benzene soluble extractive value:-

10 ml. of Benzene soluble extractive of sample was taken in a previously weighed petri dish
and kept it in a water bath for six hours and then cooled at room temperature and then in
desiccator and than weighed the petri dish.
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Benzene soluble extractive value = Weighed petri dish with sample — Weighed petri dish
without sample.

Phytochemical Analysis

In this the following parameters were analysed by following the different procedures
given in literature.

Carbohydrates
Flavonoids
Proteins
Alkaloids
Glycosides
Phenols
Tannis
Steroids
Resins
Saponin

© N OhE WM R
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©

Preparation of Extract

2 gram of powdered sample material of Trachyspermum ammi (Ajwain) was mixed with 100
ml of distilled water and alcohol separately and it was kept in rotatory shaker for 48 hours in
incubation finally filtrated it by using whatman no. 42 filter paper and the above filtrate was
stored in refrigerator and used for the analysis.

1- Test for Carbohydrate

(@) Anthrone test

0.5 ml. of aqueous extracts of sample was shaken with 2.5 ml. of water, and filtered and then
filtrate was concentrated. To this 1.25 ml. of anthrone reagent solution was added and noted the
change.

(b) Fehling’s test

Taken 2 ml. of the sample solution in a clean test tube. Added 2 ml of Fehling’s solution A and
Fehling’s solution B to it. Kept the solution in a boiling water bath for about 10 minutes. and
noted the change.
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2- Test for Flavonoids

(a) Shinoda’s test

To 0.5 ml. of ethanol extract of sample a piece of metallic magnesium was added. Followed by
addition of 2 drops of concentrated hydrochloric acid and observed.

(b)  Alkaline test

To 0.5 ml. of ethanol extract of sample, added few drops of sodium hydroxide solution
and noticed the change.

3- Test for Protein

(@) Biuret test

To 0.5 ml. of agueous extract of sample, added10% NaOH solution and few drops of 1%
CuS04 and observed the change.

(b) Ninhydrin test

To 0.5 ml. of aqueous extract of sample, added few drops of 5 % ninhydrin and then boiled and
noticed the change.

(C)Xantho protein test

Taken 1 ml. of aqueous extract of sample and added 2 ml. of distilled water and 0.5 ml., of
concentrated nitric acid and observed.

4- Test for Alkaloids (a)Dragendroff’s test

To 0.5 ml. of ethanol extract of sample Dragendroff reagent was added.(potassium
bismuth iodide solution)and noted the change.

(b) Mayer’s test

To 0.5 ml. of ethanol extract of sample Mayer’s reagent was added. (potassium mercuric
iodide solution) and noted the change.

(©) Wagner’s test

To 0.5 ml. of ethanol extract of sample the Wagner’s reagent was added.( solution to iodide in
potassium iodide) and observation were made.

(d) Hager’s test

To 0.5 ml. of ethanol extract of sample, few drops of Hager’s reagent was added and observed
the change .

5- Test for Glycosides
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(@) Baljet test

Added 2 drops of sodium picric reagent in 2 ml. of ethanolic extract of the sample and observed
the change.

(b) Keller killani test

To the ethanol sample extract added 0.4 ml. of glacial acetic acid containing traces of ferric
chloride and 0.5 ml of concentrated sulphuric acid and observed the change

6- Test for Phenols

To 1 ml. of aqueous extract of sample, added 2 ml. of distilled water followed by few drops of
Fecl3 observed the change.

7- Test for Taninns

To 1 ml. of aqueous extract of sample 2 ml. of 5% ferric chloride solution was added and noted
the change.

8- Test for Steroids
(a)Salkowski’s test

Added 1 ml. of concentrate sulphuric acid to 2 ml. of chloroform extract of sample from the side
of test tube and noted the change.

9- Test for Resins

0.5 ml. of aqueous extract of sample was treated with a few drops of acetic anhydride solution
followed by 1 ml. of concentrated sulphuric acid. and change was noted.

10- Test for Saponin
(a) Foam test

1 ml. of aqueous extract of , was shaken with distilled water and observation were made.

Quantitative analysis

Preparation of extract

To 3 gm of sample added 30 ml. methanol and shaked for 4-6 hours, then heated on water bath
till it thickness, then spot was applied on TLC plate and was placed
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in solvent (mixture of ethyl acetate and toluene in ratio 7:3 ) and after giving the spot dip the
spot runs on the TLC plate and after the run the TLC plate was taken out and it was left to dry
and then the dried plate was washed with sulphuric acid and again kept for drying and observed
the dip run with spectrophotometer at 254/366 nm.

Method of High Performance Thin layer Chromatography(HPTLC)

Sample on a TLC plate was run by dipping the plate in a particular system. The compounds in
the sample will then separate based on their polarities. HPTLC uses a computer system
connected to an auto-sampler a scanner. The auto-sampler spots the specified amount of sample
on the plates ,after which the plates can be developed in a glass chamber or an automatic
developing chamber. Once the chromatogram run is complete, the plates are dipped in the
derivatization agent either manually or using a chromatogram immersion device. The
derivatization agent can be sprayed on the plate using a derivatizer. The compounds are
quantified by scanning the plate using a scanner.

Derivatization

1. Colorless or non-UV absorbing substances can be detected by derivatization.

2. Derivatization with liquid reagents requires spraying or dipping of the plate.

3. The possibility of derivatization the separated zones stored on the plate is a special
advantage of thin layer chromatography.

4.  Immersion device.

5. TLC Sprayer.

6. TLC Plate Heater.

Result and discussion

The sample was screened for Total ash value, Acid soluble extractive value, n- butene alcohol
soluble extractive value, Water soluble extractive value, Acetone soluble extractive value,
Methanol soluble extractive value, Ethanol soluble extractive value, Petroleum ether soluble
extractive value, Benzene soluble extractive value and the results given in tables 1 to 9
respectively.
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1- Physicochemical Analysis Ash value

Table no. 1:- Total ash value in 2 gm of sample.

S.NO. Weightof [Sample [1tday [P"day [B3™day |Difference (D
empty weight (B)weight  weight - A)
crucible(A) © (D)

14.8033 2 gm 15.0595 [15.0575 [15.0575 [0.2542
16.3639 2 gm 16.6146 [16.6146 [16.6128 |0.2489
Average - - - - 0.2515

Total Ash value = Average x100/ Sample weight Total Ash value = 0.2515x100/2
=12.57%

Table no. 2:- Acid soluble Ash value in 2 gm sample.

S.NO. Weight of Sample [1 day 2™ day 3™ day |Difference
empty weight  weight  |weight
crucible(A) (B) ©) (D-A)
(D)
1. [14.8033 2 gm 14.8106 (14.8102 14.8103/0.007
2. [16.3639 2 gm 16.3714 [16.3708 16.3709|0.007
Average - - - -0.007

Total insoluble Ash value = Averagex 100/Sample weight Total insoluble value = 0.007 x100/2

=0.35%

Extractive Value

Table no. 3:- n- butene alcohol soluble extractive value of Ajwain seeds.

S.NO. Petri dish pre  [Sample Petri dish final Difference
weight(A) weight (B) (B-A)
1. 29.8952 10 ml. 29.9476 0.0524
2. 27.9020 10 ml. 27.9603 0.0583
International Journal Of Novel Research And Development (www.ijnrd.org)
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Average

0.0553

Extractive value = Average x 500 Extractive value = 0.0553x 500

=27.6%

Table no. 4:- Water soluble extractive value of Ajwain seeds.

S.NO. Petri dish pre  [Sample Petri dish final Difference
weight(A) weight (B) (B-A)
1. 32.8523 10 ml. 32.9195 0.0672
2. 30.6044 10 ml. 30.6612 0.0568
Average - - 0.062
Extractive value = Average x 500 Extractive value = 0.062x 500
=31%
Table no. 5:- Acetone soluble extractive value of Ajwain seeds.
S.NO. Petri dish pre  [Sample Petri dish final Difference
weight(A) weight (B) (B-A)
1. 34.3704 10 ml. 34.4344 0.064
2. 33.3042 10 ml. 33.3603 0.0561
Average - - 0.0600
Extractive value = Average x 500 Extractive value = 0.0600 x 500
= 30%
Table no. 6:- Methanol soluble extractive value of Ajwain seeds.
S.NO. Petri dish pre  [Sample Petri dish final Difference
weight(A) weight (B) (B-A)
1. 30.7539 10 ml. 30.8114 0.0575
2. 30.1620 10 ml. 30.2022 0.0402
Average - - 0.0488

Extractive value = Average x 500 Extractive value = 0.0488 x 500

=24.4%
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S.NO. Petri dish pre  [Sample Petri dish final Difference
weight(A) weight (B) (B-A)
1. 36.6193 10 ml. 36.6685 0.0492
2. 35.7320 10 ml. 35.7905 0.0585
Average - - 0.0538

Extractive value = Average x 500 Extractive value = 0.0538 x 500

=26.9%

Table no. 8:- Petroleum ether soluble extractive value of Ajwain seeds.

S.NO. Petri dish pre  [Sample Petri dish final Difference
weight(A) weight (B) (B-A)
1. 29.6349 10 ml. 29.6643 0.0294
2. 30.6240 10 ml. 30.6903 0.0663
Average - - 0.04/8
Extractive value = Average x 500 Extractive value = 0.0478 x 500
=23.9%
Table no. 9:- Benzene soluble extractive value of Ajwain seeds.
S.NO. Petri dish pre  [Sample Petri dish final Difference
weight(A) weight (B) (B-A)
1. 31.2734 10 ml. 31.3044 0.031
2. 30.4403 10 ml. 30.4818 0.0415
Average - - 0.0362

Extractive value = Average x 500 Extractive value = 0.0362 x 500

=18.1%
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The results tabulated in table, 1 to 9 of ash value , Acid insoluble ash value, n- butene soluble
extractive value, Water soluble extractive value, Acetone soluble extractive value, Methanol
soluble extractive value, Ethanol soluble extractive value, Petroleum ether soluble extractive
value, Benzene soluble extractive value, is 12.57%, 0.35%, 27.6%, 31%, 30%, 24.4%, 26.9%,
23.9%, 18.1% respectively.

Phytochemical Analysis

The phytochemical analysis of the sample in given below in table no. 10.

S.NO. Test Observation Ethanol | Aqueous

1. Carbohydrates
(A)AnthroneTest No change red colour |N.D. -
(B)Fehling’s Test N.D. +

2. Flavonoids
(A)Shinoda’s Test Deep red Yellow + N.D.
(B)Alkaline Test colour - N.D.

3. Protein
(A)Biuret Test Voilet colour VioletN.D. +
(B)Ninhydrin Test colour No change N.D. +
(C)Xanthoprotein Test N.D. -

4. Alkaloids
(A)Dragendroff’s Test |Reddish brown A - N.D. N.D
(B)Mayer’s Test white creamy + N.D.
(C)Wagner’s Test reddish browncolour + N.D.
(D)Hager’s Test Yellow colour +

5. Glycosides
(A)Baljet Test Yellow colour - N.D.
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(B)Keller killani Test |reddish brown - N.D.
6. |Phenols blue colour N.D. +
7. [Tannins Dark blue colour N.D. +
8. |Steroids Red colour - N.D.
9. |Resins Orange colour N.D. -
10. [Saponin
(A)Foam Test Appearance of foam N.D. +

‘N.D’. - Not done.
2 - Positive
¢’ - Negative

The table no. 10 reveals the following results.

1. Absence of Carbohydrate in agueous extract of the sample for both the tests

I.e. Anthrone and Fehling’s test.

2. The ethanol extract of sample showed the presence of flavonoid in shinoda and Alkaline
test.

3. For protein there tests were performed i.e. Biuret, Xanthoprotein , and Ninhydrin test
and all gave positive response and confirms the presence of protein in Ajwain seeds.

4, Four test were performed i.e. Dragendroff test, Wagner’s test, Hager’s test

,Mayer’s test.

Dragendroff test, The ethanol extract of sample showed negative results with dragendroff
reagent.

Wagner’s test, The ethanol extract of sample showed positive results with wagner’s reagent ,
which confirms the presence of Alkaloids.

Hager’s test, The ethanol extract of sample showed negative results with Hager’s reagent , which
confirms the absence of Alkaloid

Mayer’s test, The ethanol extract of sample showed positive with Mayer’s reagent , which
confirms the presence of Alkaloids.
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5. Two test were performed i.e. Baljet test and keller killani test on the sample extract of
ethanol and both the test gave negative results confirming the absence of glycosides.

6. Phenols were present in aqueous extract of sample.

7. Tannins were present in agueous extract of sample.

8. Steroids were present in ethanol extract of sample.

Q. Resins were absent in aqueous extract of sample.

10. Foam test confirms the presence of saponin in the aqueous extract of sample.

Quantitative Analysis

“HPTLC Fingerprint profile of Ajwain seeds”

Table no.11:- Rf value of HPTLC Fingerprint profile on Ajwain seeds:

S.NO. Rf 254nm before 366nm before 366nm after
Values [(derivatization derivatization derivatization

1. [Rfl 0.1(green) 0.1(red) 0.1(navy blue)
2. [Rf2 0.3(sky blue) 0.2(sky blue) 0.2(sky blue)
3. |Rf3 0.9(dark blue) 0.6(navy blue) 0.4(violet)
4. 0.7(violet) 0.7(green)
5. 0.8(blue) 0.8(yellow)
6. 0.9(violet)
7.

Table no. 11. shows different spots at 254 nm before derivatization and 366 nm before and
after derivatization.

1. At 254nm(before derivatization):- Fine spots were observed at0.1(green),
0.3(sky blue), and 0.9(dark blue).

2. At 366nm (before derivatization):- 5 spots were observed they are 0.1(red),
0.2(sky blue), 0.6(navy blue), 0.7(violet), and 0.8(blue).

3. At 366nm (after derivatization):- 6 spots were observed are 0.1(navy blue), 0.2(sky
blue), 0.4(violet), 0.7(green), 0.8(yellow) and 0.9(violet).
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366(before) 366(after)

CONCLUSION

The present investigation which was conducted for the Phytochemical and Physiochemical
study of Ajwain seeds. Comes to a conclusion that (Trachyspermum ammi. Is a significant
medicinal plant therapeutic and nutritional value and it also has a great potential for further
research. A scientific investigation is required to explore the hidden curative and therapeutic
potential of this medicinal plant like antibacterial , anticoccidial , and anthelmintic etc. Results
indicate that the ajwain seeds have special place in Ayurveda, as the seeds contain very important
and diverse group of Bio-molecules viz .carbohydrates , alkaloids , flavonoids , tannins,
phenolics, resins, and saponins, and these biomolecules are helpful in treating various diseases
like cholera , fainting spells, esophagus , indigestion etc. so it can be used for treating various
diseases if the proper validation quantification in done. Being a student of M.Sc. I.C., | can say
that it can be helpful to establish a small scale pharmaceuticals unit for making various extract
and powder of Ajwain packed in containers with proper lebelling and details can be floored into
the market at a reasonable amount.
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