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ABSTRACT

The chemical profile of Datura stramonium L. was characterized by
using HRLC-MS spectra. The relative concentrations of various
compounds getting eluted as a function of retention time gives in
chromatogram. The relative concentration of the bioactive
compounds present in the plants was indicated by the height of
peak. The mass spectrometer analyzes the compounds eluted at
different times to identify the nature and structure of the
compounds. These mass spectra are fingerprint of that compound
which can be identified from the data library. This report is the
first of its kind to analyze the bioactive compounds of Datura
stramonium L. using HRLC-MS. The results are relevant to HRLC-
MS analysis of methanolic leaf extract of Datura stramonium L.
spectrum profile (fig. 1) gives presence of 100 compounds. Out of
that 25 major compounds confirmed on the basis of their retention
time, molecular formula and mass. The phytochemical study of
Datura stramonium L. using HRLC-MS indicates the presence of
alkaloids,
phytoharmone, coenzyme, aminopyrimidines, dipeptide and

fatty acids, organic compounds, phenolics,
tripeptides like important metabolites in these leaves. These
results suggested to do further investigations which may lead to

the development of drug formulation.

Keywords: Datura stramonium, Phytochemical, aminopyrimidines,
HR-LCMS, phytoharmone and methanol.

INTRODUCTION

Datura is a wild weed belonging to family Solanaceae, its name
derived from Sanskrit word “Dhutra” (divine inebriation) is used
for its healing properties. Various species of Datura are known and
widely employed for their medicinal and toxic properties that are
based upon more than 30 alkaloids. Datura is known as a
medicinal plant and plant hallucinogen all over the world.
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Datura has a very special place in Ayurveda since all
parts of the plant namely leaves, flowers, seeds, roots,
have been used for a wide range of medication such as
treatment of leprosy, rabies, insanity, etc. The extract of
Datura, however, is a potent poison and its indiscri-
minate use may lead to delirium and acute poisoning
that may lead to death. The active constituents in Datura
with
anolides (lactones) and other tropanes [1]. All parts of

include scopolamine, atropine, hyoscyamine,
the plant shows anti-inflammatory property  [2]
stimulation of the central nervous system (CNS) [3]; [3],
respiratory decongestion [5], treatment of dental and
skin infections [6]; [7]; [8]and also in the treatment of

toothache [9] and alopecia [6].

Recently plant-derived substances became great interest
to know their various applications. These compounds
were varying from plant to plant, some produce large
and some produce in small quantity. Recently plant-
derived substances became great interest to know their
various applications [10]. In number of plants,
Phytochemicals are existing in their biologically active
forms in healthy plants, but others occur as inactive
precursors and were activated in response to tissue
1996.

Phytochemicals are naturally present in the plants and

damage or pathogen attack Osbourne,

play significant role to defend themselves against

various pathogenic microbes by showing the

antimicrobial activity by inhibition or

Ethno
and natural-product chemists are

killing
mechanisms. pharmacologists,  botanists,
microbiologists,
searching the earth for phytochemicals which could be
developed for the treatment of infectious diseases [11]
especially in drug-resistant microorganisms and to
produce more effective antimicrobial agents. Many
workers were studied that in some plants there are
peptides, aldehydes,

alkaloidal constituents, some essential oils, phenols and

many components such as

water, ethanol, chloroform, methanol and butanol
soluble compounds 12, 13 . Such compounds being
biodegradable and selective in their toxicity are

considered valuable for controlling some plant diseases.

Aderotimi Banso and Samuel Adeyemo 14 studied
phytochemical screening and antimicrobial assessment
of Abutilon mauritianum, Bacopa monnifera and Datura
[15] observed that D.
stramonium contains Sixty-four tropane alkaloids. Two
alkaloids, 3-
epoxynortropane and 7- hydroxyapoatropine were

stramonium. Berkov et al.

new tropane phenylacetoxy-6, 7-

tentatively identified. The alkaloids scopoline, 3-
3-hydroxy-6-(2-methyl-

3a-tigloyloxy-6-hydroxytropane,

(hydroxyacetoxy)

butyryloxy)
3,7-  dihydroxy-6-tigloyloxytropane,

tropane,
tropane,
3-tigloyloxy-6-
propionyloxytropane,

3-phenylacetoxy-6,7- epoxytro-

pane, 3-phenylacetoxy-6-hydroxytropane, aponorsco-
polamine, 3a,6a-ditigloyloxytropane and 7-hydroxy-
hyoscyamine are reported for the first time for this
species. Maibam et al. [16] reviewed neurotoxic and
medicinal properties of Datura stramonium L. Sixty-four
alkaloids been detected from D.

stramonium. Das et al. [17] studied phytoconstituents

tropane have
and therapeutic potentials of Datura stramonium Linn.
Datura stromonium has been scientifically proved to have
alkaloids, tannins, carbohydrates, proteins. This study
highlights the pharmacological activities of Datura
stramonium, which may be due to the presence of its
scientifically proven chemical constituents. Keeping this
in view, Chemical profile of Datura stramonium L. were
carried out by using HRLC-MS spectra.

2. EXPERIMENTAL DETAILS

2.1 Preparation of sample:

Fresh and healthy leaves of Datura stramonium L. was
collected from Shendra MIDC, Aurangabad (MS). The
leaves were collected in sterile polythene bags and
brought to the laboratory and washed with running tap
water. These were dried in shade at room temperature
till it gets constant weight. The dried material were
crushed in mortar - pestle and then in mixture grinder to
make fine powder.

2.2 Preparation of extracts:

The prepared powder samples were filtered through
muslin cloth and 25 gm of fine powder were extracted
with methanol as a solvent by using soxhlet extractor for
18 hours at 65°C. These extracts were filtered through
Whatman filter paper no. 42 and concentrated at 40°C by
using an evaporator and store in umber bottle at 4°C.
These extracts were sent for HR-LCMS (High Resolution

Liquid Chromatography and Mass Spectroscopy
0 S}é m

adatyRigy Rapgaand,?
Facility, Indian Institute of Technology, Powai, Mumbai,
India, for the detection of various phytochemicals.

2.3 HRLC-MS analysis:
At SAIF, lIT Powai, Mumbai, equipment and conditions
Identification of metabolites from an active sub-fraction
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of methanol extract was carried out. Samples were
analyzed on a LC-ESI-Q-TOF-MS (Agilent Technologies
6550 i-Funnel) system equipped with a G4220B pump,
G4226A auto sampler and G1316C, and a diode array
detector (DAD). The elution solvent consisted of a
gradient system of 0.1% formic acid in water (A) and
acetonitrile (B) at a flow rate of 0.3 ml/min. The gradient
system started with 95% A: 5% B reaching 5% A: 95% B
in 50 min. then back to initial composition 95% A: 5% B
in 10 min which was held at same composition for 5 min.
The MS analysis was carried out by ESI positive
ionization mode. MS source conditions were as follows:
capillary voltage 3500 V, Gas temperature 250 C, drying
gas flow 13 L/min, sheath Gas temp 300, sheath Gas
Flow 11, nebulizing gas pressure 35 (psig), fragmentor
175V, Skimmer 65 V, Octopole RF Peak 750 V, and mass
range m/z 50-1000. The resolution was 40,000 FWHM.
Metlin database was used to structure confirmation.

Sample Name B
Inj Vol 3
Data Filename  Bd

Position P1-A6
InjPosition

ACQ Method 30mins_+ESI_10032014

Instrument Name
SampleType Sample
Comment

3. RESULTS AND DISCUSSION

The chemical profile of methanolic leaf extract of Datura
stramonium L., by using HRLC-MS spectra (fig.1) gives
presence of 100 compounds. Out of that 25 major
compounds confirmed on the basis of their retention
time, molecular formula and mass. These active
compounds are presented in Table 1. The chemical
profile of Datura stramonium L. was characterized by
using HRLC-MS spectra. The relative concentrations of
various compounds getting eluted as a function of
retention time gives in chromatogram. The relative
concentration of the bioactive compounds present in the
plants was indicated by the height of peak. The mass
eluted at

different times to identify the nature and structure of the

spectrometer analyzes the compounds

compounds. These mass spectra are fingerprint of that
compound which can be identified from the data library.

Instrument 1 User Name
IRM Calibration Status Success

Acquired Time 7/5/2017 6:33:57 PM
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Fig.1: HRLC-MS Spectrogram of Datura stramonium L.
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Table 1:Major phytochemicals from leaves of Datura stramonium L. by HRLC-MS

IS\TI; Name RT Mass Formula m/z

1 Ethosuximide M5 1.121 155.05 C7HyOs 138.05
2 Carnitine 1.151 162.11 C7H16NO3 144.10
3 Methyl N-(amethyl butyryl) glycine 1.163 173.10 CsHisNOs 156.10
4 Northiadene 1.918 281.12 CisHioNS 282.13
5 4-Hydroxy phenyl ethanol 2.760 138.06 CsH100; 121.06
6 a-[1-(ethylamino)ethyl]-p-hydroxy-Benzyl alcohol | 2.763 195.12 Cu1HiyNO» 178.12
7 Diacetolo 4.89 308.17 C16H24N>Oy4 291.16
8 4-Hydroxyoxprenolol 5.366 281.16 CisHxsNO4 304.15
9 9-acetyl pelargonic acid 5.423 200.13 C11H2003 183.13
10 Anisodamine 5.454 305.16 Ci7H2sNO, 306.17
11 Perindoprilat lactam A 5.461 322.18 C17H26N204 305.18
12 4-Hydroxypropranolo 5.847 275.15 C1sH21NO3 276.15
13 4-Trimethylammoniobutanal 8.071 130.12 C7H1eNO 130.12
14 3-O-Methylisoetharine 9.126 253.16 C1sHxNOs 236.16
15 Deoxycholic acid 3- glucuronide 9.153 568.31 C30H4sO010 569.32
16 3 B -Hydroxydeoxo dihydrodeoxygedunin 9.271 470.26 CasH3505 453.26
17 Dihydro deoxy streptomycin 9.573 567.29 CaHuN7On 568.29
18 1 . a —Illydroxy-24- methylsulfonyl-25,26,27- trinor 9.807 136.26 CorHuOS 41905

vitamin D3

19 3-methyl-decanoic acid 12.30 186.16 C11H20; 191.14
20 1 a,25- dihydroxy-22-thia-20- epichole calciferol 14.04 434.28 CasH12055 457.27
21 Ipecac (Methylpsychotrine) 14.2 478.27 C20H3sN204 483.25
22 Lactone of PGF-MUM 14.82 296.16 C16H2405 301.14
23 Hydrocortisone cypionate 15.14 486.29 Ca9H4205 469.29
24 Ramipril glucuronide 17.64 592.26 Ca9H10N2011 593.27
25 3-B,6a,7a Trihydroxy-5beta-cholan-24-oiic Acid 20.88 408.28 C24Hu0Os 413.26

This report is the first of its kind to analyze the bioactive
compounds of Datura stramonium L. using HRLC-MS.

This study also helped to identify the formula and
structure of biomolecules which can be used as natural
The
stramonium L. using HRLC-MS indicates the presence of

fungicides. phytochemical study of Datura
fatty acids, organic compounds, phenolics, alkaloids,
phytoharmone, coenzyme, aminopyrimidines, dipeptide
and tripeptides like important metabolites in these
These further

investigations which may lead to the development of

leaves. results suggested to do
drug formulation. The retention time, m/z value, mass,
and molecular formula of the 25 major metabolites are
shown in Table 1. The spectrum shows counts versus

mass to charge (m/z) ratio (Fig. 1).

This result was confirmed by many authors. Priyanka et
al. [18] detected Sixty-four tropane alkaloids from D.
alkaloids,  3-

and 7-
hydroxyapoatropine were tentatively identified. The

stramonium. Two new  tropane

phenylacetoxy-6, 7-epoxynortropane
phytochemical analysis of the plant revealed that D.
stramonium contained saponins, tannins, alkaloids and
glycosides. Langonjam and Okram 19) overviewed
phytochemistry and pharmacognosy of Datura
stramonium. Aqib Sayyed and Mohib Shah [20] reviewed
phytochemistry, pharmacological and traditional uses of
that

stramonium contains biologically active substances like

Datura stramonium L. and revealed Datura
alkaloids, atropine, scopolamine, tannin, carbohydrate
and proteins. Kumar et al. [21] observed the preliminary
phytochemical analysis of crude extracts of leaves, fruits

and stem of Datura stramonium using aqueous, benzene

http:/ /www.irjse.in



http://www.irjse.in/

Satpute and Vanmare, 2018

235

chloroform as solvents. Three different extracts of leaves,
stem and fruits of D. stramonium were found to contain
like
steroids, glycosides, saponins, alkaloids, flavonoids and

various secondary metabolites triterpenoids,
tannins. Sepide Miraj [22] updated review of Datura

stramonium.
4. CONCLUSION

The phytochemical study of the leaves of Datura
stramonium L. using HRLC-MS indicates the presence of
fatty acids, organic compounds, phenolics, alkaloids,
phytoharmone, coenzyme, aminopyrimidines, dipeptide
and tripeptides like important bioactive compounds. It
may be contributing natural antimicrobial, antioxident,
anti-inflammentary activity and further investigations

which may lead to the development of drug
formulation.
REFERENCES

1. Neeraj O Maheshwari, Ayesha Khan and Balu A.
Chopade. Rediscovering the medicinal properties of
Datura sp.: A review. ]. Med. Plants Res. 2013, 7(39): 2885-
2897.

2. Spring MA. Ethnopharmacologic analysis of medicinal
plants used by Laotia Hmong refugees in Minnesota. J.
Ethnopharmacol . 1989, 26: 65-91.

3. Guarov SR, Barajas M. Intense stimulant effect: atropine
intoxication from the ingestion and smoking of Jimson
weed (Datura stramonium). Vet. Toxicol. 1991, 33: 588-589.

4. Manandhar NP. Inventory of some herbal drugs of
Myagai district, Nepal. Econ Bot. 1995, 49: 371-379

5. Zagari A. Medicinal plants Vol. 3, 5th ed. Tehran
University Publication, No.1810/3, Tehran, Iran. 1992, pp.
889.

6. John D. One hundred useful drugs of the Kani tribes of
Trivandum forest divisions, Kerala, India. Inter. . crude
drug Res. 1984, 22:17-39.

7. Darias V, Brovo L, Barquin E, Horrera DM and Fraile C.
Contribution to The ethnopharmcological study of the
Canary Islands. J.Ethnopharml. 1986, 18: 169-193

8. De Foe V and Senatore F. Medicinal plants and
phytotherapy in the Amal Fitan Cost, Salerno province
Campania, Southern Italy. J.Ethnopharml. 1993, 39: 39-51.

9. Abebe W. A survey of prescriptions used in traditional
medicine in Gondar region, North-West Ethiopia: general
pharmaceutical practice. J. Ethnopharm. 1986, 18: 147-165.

10. Baris O, Gulluce M, Sahin F, Ozer H, Kilic H, Ozkan H,
Sokmen M, Ozbek T. Biological activities of the essential
oil and methanol extract of Achillea biebersteinii afan
(Asteraceae). Turk. J. Biol., 2006, 30: 65-73.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tanaka JCA, Da silva CC, De OLiveira AJB, Nakamura CV
and Dias Filho BP. Antibacterial activity of indole
alkaloids from Aspidosperma ramiflorum. Braz. ]. Med. Biol.
Res., 2006, 39(3):387-391.

Rukshana, MS, Doss A and Kumari Pushpa Rani TP.
Phytochemical Screening and GC-MS Analysis of Leaf
Extract of Pergularia daemia (Forssk) Chiov. Asian . PI. Sci.
and Res., 2017, 7(1):9-15.

Kakad Subhash, A.S. Wabale and M.N. Kharde.
Phytochemical Screening and Antimicrobial Studies on
Plumbago zeylanica L. Adv. Biores., 2013; 4 (3): 115-117.

Aderotimi Banso and Samuel Adeyemo. Phytochemical
screening and antimicrobial assessment of Abutilon
mauritianum, Bacopa monnifera and Datura stramonium.
Biochemistri, 2006, 18(1):39-44.

Berkov S, Zayed R and Doncheva T. Alkaloid patterns in
some varieties of Datura stramonium. Fitoterapia. 2006,
77(3):179-182.

Maibam Rasila Devi, Meenakshi Bawari, Paul SB and
Sharma GD. Neurotoxic and Medicinal Properties of
Datura stramonium L. - Review. Assam University ].Sci. and
Tech. : Bio. and Env. Sci. 2011, 7(1):139-144.

Das  Sanjita, Puneet Kumar and Basu SP.
phytoconstituents and therapeutic potentials of Datura
stramonium L. ]J. Drug Delivery and Therapeutics, 2012,
2(3)4-7.

Priyanka Soni, Anees Ahmad Siddiqui, Jaya Dwivedi
and Vishal Soni. Pharmacological properties of Datura
stramonium L. as a potential medicinal tree: An overview.
Asian Pac. |. Trop. Biomed. 2012, 2(12): 1002-1008.

Langonjam Rajeep Singh and Okram Mukherjee Singh.
Datura stramonium :An overview of its phytochemistry
and Pharmacognosy. Res. . Pharmacognosy and Phytochem.
2013, 5(3):143-148.

Aqgib Sayyed and Mohib Shah. Phytochemistry,
pharmacological and traditional uses of Datura stramonium
L. review. |. Pharmacognosy and Phytochem. 2014, 2(5):123-
125.

Kumar Ganesan, Suresh Kumar P. Nair, Henok Gulilat
Azalewor, Neethu Letha and Sharmila Banu Gani.
Preliminary phytochemical screening and in vitro
antioxidant activity of Datura stramonium collected from
Jimma, South West Ethiopia. Int. J. Pharm. Bio. Sci. 2016,
7(1):261-266.

Sepide Miraj. Datura stramonium: An updated review. Der
Pharma Chemica. 2016, 8 (17):253-257.

© 2013- 2018 | Published by IRJSE

Int. Res. |. of Science & Engineering, 2018; Volume 6, No. 6, Nov.- Dec., 2018.



