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Abstract 

The feeble base and sturdy base fractions were separated from methanolic extract of roots of Anisodus luridus. 

Chromatographic resolution of both fractions yielded composite 1-5 which is characterized as a β-sitosteroal (1), β-

sitosteroal -β-D-glucoside (2), apohyoscyamine (3), esculetin (4) and hyoscyamine (5) with the help out of spectroscopic 

analysis. Four compounds, 1-4 were isolated from A. luridus for the first time. The weak base, strong base and isolated 

ingredient were screened against six microbes viz. Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Candida 

albicans, Candida tropicalis with Candida krusei. feeble base, sturdy base and isolated pure compounds exhibited their 

potential against these microbes. 
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Introduction 

Anisodus luridus (Link et Otto) is originate largely established 

in the Himalayan area at the altitude of 3200 to 4200 metres
1
. 

Flowers of A. luridus (AL) have been usually used with milk to 

cure cold and cough. Crushed desiccated flora are assorted with 

tobacco and be on fire to cure gingivitis and toothache. Seeds of 

this plant are used to decrease toothache. The seeds are ignited 

and a peppery hot smoke is breathing in to treat wounds within 

the snout
2
. Roots and seeds are also conventionally used for 

pestilence. Seeds are also bringing into play as anthelmintic, in 

inflammation and bellyache
3
. 

 

A. luridus roots are affluent in alkaloids. Hardly any alkaloids 

hyoscyamine, cuskohygrine and scopolamene have been 

secluded previously
4,5

. Tropanae alkaloid such when 

hyoscyamini and scopolamine are usually use as a anti-

cholinergic representatives toward perform para-sympathetic 

nervous system
6
. Nevertheless, phytochemistry of this plant is 

not a huge amount studied because of its geographical 

distribution (Himalayan range).  

 

The present research is anticipated at the remoteness, portrayal 

and antimicrobial diffusion of major ingredient of A. luridus 

roots. This is the principal description of the antibacterial and 

antifungal movement of AL roots. 

 

Methodology  

General experimental procedures: Column chromatography is 

accepted out in excess of silicon dioxide (gel) (60-120 Merck) 

and silicon dioxide gypsum (gel) (Merck) in favor of taking 

apart and decontamination. Thin layer chromatography (TLC) 

plates are equipped by means of silicon dioxide gypsum (gel) 

(Merck). Mark taking place T.L.C. was monitor by spurton 

Dragendorff’s, phosphomolybdic moreover Liebermann-

Burchard acid reagents. Dissolving points are acquired among 

digital melting point apparatus Innovative™ DTC-72 along with 

uncorrected. Infrared spectroscopy is calculated through a 

Perkin Elmer-Spectrophotometer. 
1
H,

13
C- with 2 Dimension - 

Nuclear magnetic resonance is deliberate by a Bruker-D.R.X. 

500-spectrometer on 500 megahertz (
1
H) and 125 megahertz 

(
13

C); in Deuterated chloroform; δ(H) in parts per million, rel. to 

Me4Si, J in Hz; δ(C) in parts per million indication to the 

solvent-Deuterated chloroform. 

 

Plant substance: Roots of Anisodus luridus is collect as of the 

Tarain province of Nepal in month of October 2018. Plant 

sampling be acknowledged through local residing and a sample 

is kept in department. 

 

Extraction and Segregation: Roots of Anisodus luridus (6.2 

Kilogram) were dry, roughly pulverized and defatted with n-

hexane. Defatted plant substance was subjected to methanolic 

extraction (8x6L, 36h each) with Soxhlet apparatus. The solvent 

was evaporating to dryness and methanolic extract (753g) was 

obtained. The methanolic extract was treated with 7% aq. citric 

acid and stirred for 24h. Then, it was extracted with chloroform 

to obtain feeble base (FB) fraction (20g). Aqueous extracted and 

basified through NH4OH and pull out with chloroform to obtain 

sturdy base (SB) fraction (354gm). WB (20g) is doer to feature 

Chromatography (silicon dioxide (gel) 60-120 mesh). 
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Feature be eluted (surge rate 5 milliliters per minute) using 

special solvents in categorize of ascending polarization as 

follows, benzene (400mL each, 2.4L), n-hexane (50 milliliters 

both, 0.4 liters), ethyl acetate (one fraction of 50 milliliters and 

3 fractions of 400 milliliters both, 1.25 liters), chloroform (400  

milliliters both, 2.4 liters) with Methyl Alcohol (50 milliliters 

every, 0.2 liters). n-Hexane (C₆H₁₄) and Methyl Alcohol 

fraction is superfluous.   

 

Little bit of 10-12 eluted in benzene exhibited the homogeneity 

on TLC plate and yielded compound 1(12mg) which was 

crystallized in CHCl3: MeOH (1:3). Fractions 16-18 eluted in 

chloroform yielded compound 4 (110mg). Fractions 21-22 

eluted in EtOAc yielded compound 2 (2mg). SB is subjected to 

column chromatography using silica-gel G. Eluents were used 

in categorize of their increasing division viz. chloroform and/or 

methanol. Fractions 3-4 eluted from chloroform: methanol 

(99:1) showed two spots on TLC. Since, one spot is more 

intense than the other; sample was concentrated and kept in 

CHCl3: MeOH (3:1) for crystallization. After crystallization, 

compound 3 (4.5mg) was obtained in pure state. Fractions 14-16 

yielded another compound 5 (140mg) which was crystallized 

from benzene. The compounds 1-5 exhibited single spots on 

TLC. 

 

Broadcast of Antimicrobial Activity: Experiment 

Microorganism: A sum of three microorganisms strain as 

follows Escherichia coli (American type culture collection 

(ATCC-35218), Staphylococcus-aureus (ATCC-25323), 

Enterococcus-faecalis (clinical isolate) along with 3 Fungi 

strain namely Candida-tropicalis (ATCC-750), Candida-

albicans (ATCC-90028) with Candida-krusie (ATCC-6258) is 

utilize for anti-microbial examine of FB, SB along within 

accessible unpolluted multifaceted. All cultures were acquired 

from American-Type-Culture-Collection and sealed. A fresh 

Microorganism / Fungi potage culture was equipped within 

standard salty earlier than transmission process. 

 

Purpose of Minimum Inhibitory Concentration (M.I.C.): 

M.I.C. is define when lowest absorption of compound which 

inhibits noticeable development of microorganism
7
. Micro-

dilution method was used in purpose of Minimum-Inhibitory-

Concentration by means of successively thinned (2 fold over) 

base fractions according to NCCLS
8
. Dissimilar absorption of 

bases (200, 100, 50, 25, 12.5 milligrams/milliliters… etc) and 

isolated pure compounds (10, 5, 2.5, 1.25 milligrams/milliliters 

etc.) was successively watered down in micro-titre plates. 

Specifically, 0.1 milliliters of standardized inoculum (1-2×10
7 

colony-forming units per milliliter) was added in each pipe all 

along by fluid medium. A micro-titre plate was incubating 

aerobically at 37ºC for 24 hours for bacterial culture on the 

same time as fungal inoculum was incubated at 25ºC for 34 

hours. Lowest absorption (the highest strength) of base or 

unpolluted composite was regard as M.I.C. next to which no 

noticeable Microorganism development (no turbidity) was 

experiential while compare through the control. 

Antimicrobial Susceptibility Test: A Muller Hinton Agar 

(M.H.A.) / Potato Dextrose Agar (P.D.A.) plate was equipped 

through pouring 15 milliliters of dissolved medium addicted to 

disinfected petri-plates. Muller Hinton Agar (M.H.A.)/Potato 

Dextrose Agar (P.D.A.) a plate was use meant for Anti-Bacterial 

with Anti-Fungal examine correspondingly. A Paper Foil 

dispersal technique was used for execute microorganisms 

activity
12

. For a short time, 1.0milliliters of an 18 hours culture 

of microorganisms/fungus was used to 0.5 McFarl and 

principles in disinfected saline to accomplish a concentration of 

10
7 

colony-forming unit/milliliters. This suspension was 

extending over the facade of Muller Hinton Agar (M.H.A.)/ 

Potato Dextrose Agar (P.D.A.) agar plates. The FB/SB was use 

in a absorption of 100 milligrams/milliliters and isolated 

compound (not including compound 3, due to scarcity of the 

taster) was used in a absorption of 5 milligrams/ milliliters. This 

dilution was placed on top of dissimilar 6 millimeters 

disinfected disc of Whatman
Tm

 filter paper 1. Disc was placed 

on the facade of intermediate and the base fractions and 

inaccessible compounds was permitted to disperse for 5 min and 

then plates was held in reserve for incubation at 37°C for 24 

hours. Ordinary disc (span: 6 millimeter) of a Ciprofloxacin (20 

microgram/disc), a broad spectrum antibiotic, was used in 

antibacterial study whereas amphotericin B (5 microgram/disc) 

was used as common in antifungal reading to evaluate the 

conclusion. At the final germination, shyness zone was test 

about the disc which, if present, was calculated with lucid ruler 

in ml. This experiment was executed in triplicate. 

 

Results and discussion 

Methanolic extract of roots of A.luridus was prepared and 

separated into weak base (WB) and strong base (SB) fraction. 

Five compounds were isolated from these two fractions. These 

were identified as β-sitosteroal (1), β-sitosteroal -β-D-glucoside 

(2), apohyoscyamine (3) esculetin (4) and hyoscyamine (5). 

Composition of these compounds 1-5 was set up with help of 

spectroscopic analysis (UV, IR, MS, 
1
H-NMR, 

1
H-

1
HCOSY, 

13
C- Nuclear magnetic resonance and Heteronuclear Multiple 

Bond Correlation). The spectral information of the compound 

was as well compared to those reported in literature
9-13

.  The 

significant Heteronuclear Multiple Bond relationship connection 

of apohyoscyamine is show in Figure-1. 

 

WB, SB and isolated compounds (except 3, due to paucity of 

sample) were tested for their antimicrobial activity and results 

are expressed as zone of inhibition (Table-1). FB exhibited 

strong antimicrobial activity (7-16 mm) against all the microbes 

experienced and maximum effectiveness was observed against 

S.aureus, and C.krusie. SB showed the antimicrobial activity (8-

18 mm) against all the microbes used except E.faecalis and 

optimum outcome was establish beside S.aureus, and C.krusie 

as zone of inhibition was calculated 17.38mm and 12.12mm 

respectively.  
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Compound 1 was found to be effective against all the bacterial 

strains and only one Candida strain whereas mix 4 was found to 

be effective against all the microbes used except for E.coli. 

Compounds 2 exhibited antimicrobial activity only against 

E.coli. Compound 5 was found to be effective against E.coli, 

C.albicans and C.krusei exhibiting the zone of inhibition 11.33, 

11.32 and 10.55mm respectively. The minimum inhibitory 

concentration standards were also calculated used for FB, SB 

over and above isolated pure compounds (Table-2) which 

suggest that base fractions was not moderately effective at low 

concentrations as the MIC varied from 3.125–25.0mg/mL. 

However, compound 1 and 5 were found to be inhibitory even at 

0.312mg/mL against S. aureus and E.coli respectively. 

Compound 4 was found to be effective at 0.625mg/mL against 

both S.aureus and E.faecalis, however it showed MIC 

1.25mg/mL against Candida strains. Compound 2 exhibited 

MIC 1.25mg/mL against E.coli only. 

N

H3C

O

O

H

H

H H

H

H

 
Figure-1: Important HMBC correlations in apohyoscyamine (3). 

 

Table-1: Antimicrobial movement (zone of inhibition) of feeble base (FB), sturdy base (SB) and isolated compounds from roots of 

A. luridus against different bacterial and fungal strains. 

 

Fractions/ Ingredient 

Antimicrobial activity expressed as zone of inhibition 

Bacterial Strains Fungal Strains 

Escherichia 

coli 

Staphylococcus 

aureus 

Enterococcus 

faecalis  

(Clinical separate) 

Candida 

albicans 

Candida 

tropicalis 

Candida 

krusei 

FB (100 mg/mL) 10.20 ± 0.25 15.40 ± 1.17 07.17 ± 0.24 10.18 ± 0.44 11.18 ± 0.16 12.56 ± 0.34 

SB (100 mg/mL) 08.45 ± 1.15 17.38 ± 0.76 - 09.34 ± 0.52 10.30 ± 1.15 12.12 ± 0.19 

1 (5 mg/mL) 10.9 ± 0.54 11.17 ± 0.45 10.17 ± 0.28 9.10 ± 0.46 - - 

2 (5 mg/mL) 9.09 ±  0.38 - - - - - 

4 (5 mg/mL) - 10.95 ± 0.62 9.40 ±  0.31 10.46 ± 0.64 9.25 ± 0.43 9.85 ± 0.38 

5 (5 mg/mL) 11.33 ± 0.57 - - 11.32 ± 0.15 - 10.55 ± 0.17 

Ciprofloxacin 

(20 μg/mL) 
33.46 ± 0.80 30.93 ± 0.49 28.86 ± 0.46 - - - 

Amphotericin B 

(5 μg/mL) 
- - - 15.66 ± 0.55 16.80 ± 0.55 15.93 ± 0.75 

Dimethyl sulfoxide 

(Solvent) 
- - - - - 

- 
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Table-2: Antimicrobial activity (MIC, mg/mL) of feeble base (FB), sturdy base (SB) and isolated compounds from roots of A. 

luridus against different bacterial and fungal strains. 

Fractions/ Ingredient 

Antimicrobial activity expressed as MIC (mg/mL) 

Bacterial Strains Fungal Strains 

Escherichia 

coli 

Staphylococcus 

aureus 

Enterococcus faecalis  

(Clinical separate) 

Candida 

albicans 

Candida 

tropicalis 

Candida 

krusei 

FB 12.5 3.125 12.5 12.5 12.5 6.25 

SB 25 3.125 - 25 12.5 12.5 

1 0.625 0.312 0.625 2.5 - - 

2 1.25 - - - - - 

4 - 0.625 0.625 1.25 1.25 1.25 

5 0.312 - - 0.625 - 0.625 

Ciprofloxacin 

(20 μg/mL) 
6.25 6.25 3.2 - - - 

Amphotericin B 

(5 μg/mL) 
- - - 0.5 0.5 0.5 

Dimethyl sulfoxide 

(Solvent) 
- - - - - - 

 

Statistical analysis: Data investigation for execute 

microorganisms motion was accepted out and outcome is 

articulated the same as the mean ± Scanning Electron 

Microscopes (S.E.M.) of 3 self-determining experiments. 

 

Apohyoscyamine (3): C17H21NO2, whitish orange crystals 

(Deuterated Chloroform), m.p. 61-62°C; 
1
H- Nuclear magnetic 

resonance (500 Megahertz, Deuterated Chloroform): δ 7.380-

7.320 (5H, m, Ar-H), 6.380 (1H, d, J=1.00 Hertz, H-10a), 5.890 

(1H, d, J=1.00 Hertz, H-10b), 5.280 (1H, t, H-3), 3.670 (1H, s, 

H-5), 3.040 (1H, br s, H-1), 2.690 (3H, s, -NCH3), 2.080-1.990 

(8H, br m, 4xCH2); 
13

C-Nuclear magnetic resonance (125 

Megahertz, Deuterated Chloroform): δ 165.20 (C-8), 141.40 (C-

9), 136.60 (C-11), 128.30 (C-12, C-13, C-15, C-16), 128.20 (C-

14), 127.80 (C-10), 65.30 (C-3), 61.80 (C-5), 34.30 (C-2), 24.40 

(C-6). 

 

Esculetin (4): C10H8O4, white feathery crystals (MeOH), m.p. 

197-200°C; UV (λmax): 345, 298, 253, 228; Infrared spectrum 

(KB.r, ν/cm): 3320 (OH), 1700 (C=O); 
1
H- Nuclear magnetic 

resonance (500 Megahertz, Deuterated Chloroform): δ 7.600 

(1H, d, J=9.45 Hertz, H-4), 6.910 (1H, s, H-8), 6.840 (1H, s, H-

5), 6.260 (1H, d, J=9.450 Hertz, H-3), 3.950 (3H, s, -OCH3); 
13

C- Nuclear magnetic resonance (125 Megahertz, Deuterated 

Chloroform): δ 161.440 (C-2), 150.260 (C-6), 149.730 (C-9), 

144.030 (C-7), 143.290 (C-4), 113.380 (C-3), 111.490 (C-10), 

107.510 (C-5), 103.180 (C-8), 56.410 (-OCH3). 
 

Hyoscyamine (5) : C17H23NO3, colourless crystals (C6H6), m.p. 

104-106°C; UV (λmax): 258, 220; Infrared spectrum (KB.r, 

ν/cm): 3085, 2943, 2834 (-OH), 1724 (ester carbonyl), 1601 

(aromatic); 
1
H- Nuclear magnetic resonance (500 Megahertz, 

Deuterated Chloroform): δ 7.340 (2H, m, Ar-H), 7.290 (1H, m, 

Ar-H), 7.270 (2H, m, Ar-H), 5.030 (1H, t, H-3), 4.170 (1H, dd, 

J=8.60, 10.80 Hertz, H-9), 3.820 (1H, dd, J=5.30, 10.80 Hz, H-

10), 3.790 (1H, dd, J=5.30, 8.60 Hz, H-9), 3.080 (1H, t, H-5), 

2.970 (1H, t, H-1), 2.230 (3H, s, -NCH3), 2.20-1.180 (8H, br m, 

4xCH2); 
13

C- Nuclear magnetic resonance (125 Megahertz, 

Deuterated Chloroform): δ 172.20 (C-8), 135.70 (C-11), 128.90 

(C-12, C-16), 128.10 (C-13, C-15), 127.70 (C-14), 67.90 (C-3), 

64.10 (C-10), 59.70 (C-5), 59.60 (C-1), 54.40 (C-9), 40.00 (C-

17), 36.10 (C-4), 35.90 (C-2), 25.30 (C-7), 24.80 (C-6). 

 

Conclusion 

From the very beginning of evolution, man has depended upon 

the plants and their natural products. Previously, the forest 

products were classified into major forest products and minor 

forest products. The present research work has produced nine 

pure phytochemicals from the leaves. The present research work 

is limited only for the isolation and chemical characterization of 

pure phytochemicals. I hope the information compiled in this 

research will be useful to the resource managers, scholars, 

conservation scientists, community members, researcher and 

general public who are interested in the NTFPs research and 

management.  

 

This research will help a lot in development of physiochemical 

analysis of the plant because this theme highly important for any 

kind of forest product. So, phytochemistry is backbone for 

sustaining natural forest. 
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