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ABSTRACT

This study evaluated the new chemical compound from the
methanolic extract of Desmodium triflorum (L.). The leaves of
D. triflorum extracted with solvent methanol and the
methanolic extract was purified by chromatographic methods
such as Thin Layer Chromatography, HPTLC, and column
chromatography. Isolation and characterization of the purified
fraction was done with spectroscopic methods such as UV, IR,
NMR and Mass spectroscopy. The advantage of our method
was the isolation and characterization of the new compound

from Desmodium triflorum.
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INTRODUCTION

Desmodium triflorum, a medicinal plant commonly known as Jangali methi from the Fabaceae
family. This plant is a slender, prostrate, branched, somewhat hairy herb, the stems of which are
10 to 30 centimeters long. The leaves are 3-foliolate and small. The leaflets are oblong-elliptic to
obovate and 7 to 15 millimeters long. The flowers are purplish about 6 millimeters long, axillary,
solitary, or 2 or 3 together, with slender pedicles about 1 centimeter long. The pods are 5 to 12

millimeters long, and of 2 to 6 joints™.

The plant is acrid, sweet, cooling, expectorant, and galactagogue, and used in vitiated condition
of pitta, cough, bronchitis, wounds, abscess, sores, pruritus, dysentery, flatulence and burning
sensation. This plant is also used in ache (stomach), dermatosis, dysentery, abscess, diarrhea,

ophthalmia, rheumatism, sore, tonic, diuretic and tumor 2.

Reported activities are antioxidant and antiproliferative activity?, analgesic and anti-
inflammatory activity*, anthelmintic action®, anticonvulsant activity®, antibacterial activity’ and

antinociceptive activity®.

Phytochemical investigations of previous studies on D. triflorum have been able to isolate
astragalin, cosmossiin, tectorigenin®,vitexin, genistin, aliphatic alcohols, aliphatic acids, urosolic
acid, oleanolic acid, campesterol, stigmasterol, p-sitosterol, campesterol-3-O--D-glucose,
stigmasterol-3-O-4-D-glucose, sitosterol-3-O-4-D-glucose and (+)-pinitol*®.2-0O-
glucosylvitexin'!,  2-O-B-xylosylvitexin'®>. Alkaloids ~ such as  hypaphorine, ~ N,N-
dimethyltryptophan, betaine, choline, p-phenethylamine, and N,N-dimethyl tryptamineoxide
have also been isolated from D. trflorum®,

MATERIAL AND METHODS

The leaves of Desmodium triflorum were collected from outfield medicinal garden near to
Gwalior (M.P.). The plant leaves were washed thoroughly in tap water, dried in shade, finely
powdered and used for extraction. The plant was identified and a voucher specimen has been
deposited in the herbarium at Department of Pharmacognosy for future references. A voucher
specimen number is BU/Bot/10/06 for Desmodium triflorum.
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Extraction of plant material

Extraction is the separation of medicinally active portions of plant tissues using selective
solvents through standard procedures. The extraction was done by following general procedure.
Powdered material (leaves) was packed in soxhlet apparatus. The drug was defatted with
petroleum ether (60-80°C) for about 30-35 complete cycles. Defatted material was subjected to
further extraction process by dichloromethane. The extract was concentrated under vacuum.
After completion of the total, the extracted powder was discarded and the extracts so obtained
were further processed. The excess solvent in the extracts was removed by distillation and the
concentrated extract so obtained was further dried at a temperature not exceeding 40°C in a water
bath. The extract was then collected, kept inapetri dish and stored in desiccators at room

temperature™.

TLC of methanolic extract of Desmodium triflorum

TLC was performed for the separation of various bioactive compounds from bioactive extract;
methanolic was developed to find out the probable number of compounds present in them. On
the pre-coated TLC plate, test samples (after dissolving in respective solvents) were applied in
the form of spots with the help of fine capillary. Spots were marked on the top of the plate for
their identification. Rectangular glass chambers were used for chromatography. To avoid
insufficient chamber saturation and undesirable edge effect, a smooth sheet of filter paper was
placed in TLC chamber and was allowed to be in the developing solvent. A number of
developing solvent systems were tried during the study. Each time plate was sprayed with
vanillin-sulphuric acid and heated at 115°C for 5 minutes. The solvent system in which there is a
satisfactory resolution was taken as a final solvent system. Solvent systems; Ethyl acetate:
methanol: water (76:20:4) was found to be the most satisfactory solvent system. After the
development of plates, they were air-dried and a number of spots, color, and Rs values were

recorded .
TLC plate: Precoated TLC plate silica gel 60 Fyg4

Bioactive extract: methanolic extract

Solvent system: Ethyl acetate: methanol: water (76:20:4)
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Spraying agents: Vanillin sulphuric acid
Rt Value=Distance traveled by solute/Distance traveled by solvent

HPTLC analysis of methanolic extract of Desmodium triflorum

HPTLC fingerprint profile was established for methanolic extract of Desmodium triflorum. TLC
plate was kept in an ascending mode and activated at 120°C for 1 hour prior to application of
sample bands. The sample was dissolved in 10 ml of methanol and sonicated for 10 minutes,
filtered and applied on TLC plates (5%10 cm) in 1 tracks (4ul for methanolic extract) in the form
of a band and allowed to equilibrate for 10 minutes. The spotted plate was then dipped in the
mobile phase and the solvent front was allowed to travel about 70-80% distance on the plate

vertically. Plate was then removed from the chamber and dried.

Plate was then scanned at 254 nm for methanolic extract. A number of spots, color, Rs values and

% relative areas were recorded *°.
TLC plate: Precoated silica gel 60 plates Fog4

Solvent system: Ethyl acetate: methanol: water (76:20:4)

Bioactive fraction: Methanolic extract

Concentration: 4 ul

Detecting wavelength: 254 nm
Isolation of Active compounds from fractions of Desmodium triflorum

Column chromatography

Preparation of column, sampling and loading was same as described in bioactivity-guided
isolation of phytoconstituents from Desmodium triflorum. The combinations of solvent systems
developed for TLC was used as a mobile phase for column chromatography and column was
eluted by gradient elution methods. Column was first eluted with pure ethyl acetate and then
gradually with increasing quantity (95:5, 90:10, 85:15, 80:20, 75:25, 70:30, 65:35 and finally
50:50) of methanol. Total 190 fractions were collected of 20 ml elutes. The column was eluted
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till 90 % of fraction loaded eluted out. All the collected fractions were monitored simultaneously
on a TLC plate using ethyl acetate: methanol: water (76:20:4) as solvent system™®. The fractions

showing same TLC pattern were pooled together and finally 5 fractions (F1-F5) were obtained.

Characterization and Identification of compounds

The structure was characterized by means of UV, IR, NMR, and Mass spectral analysis for the

structure determination and their identity.

The UV spectrum of rosmarinic acid [Graph No (2)] exhibited two absorption maxima (in
MeOH) at A=290 and 330 nm.

The FTIR spectrum [Graph No (3)] showed distinguishable absorption bands at: 3165.4,
1707.2, 1617.4, 1515.6, 1348.7,1285.1,1260.4,1231.5,1200.5,1154.0,1113.4,1075.9,972.3,851.7,

818.8, 781.4cm™L

ThelH-NMR spectrum [Graph No (4)] shows11 signals. The aliphatic region has two signals
with chemical shifts at 6=2.92 ppm and 6=3.08 ppm and can also be assigned to the methylene
group of the 3-(3,4-dihydroxyphenyl)-2hydroxypropanoicacidstructure unit. The six protons of
the two aromatic rings have the chemical shifts. Additionally, the protons H-20 and H-30 of the

double bond in the caffeic acid and appear as two doublets (6=6.26 ppm and 6=7.49ppm) in the
Iy-NMR spectrum.

Thel3c-NMR spectrum [Graph No (5)] shows 18 signals for 18 carbons. The peaks between
6=114.09 ppm and 6= 149.12 ppm are located in the aromatic region, corresponding to two
aromatic rings. The two signals 6=177.41 ppm and 6=168.88 ppm in the carbonyl region are
defined through the both carbonyl groups of the acid and ester functions in the moleculer

osmarinic acid.

The Mass spectrum [Graph No(6)] revealed the a quasi molecular peak$ [M- H]- at m/z = 359.0
(200) (i.e., base peak). Further ions at m/z = 197.0 (10) and m/z = 161.1 (36) resulted from the
loss of caffeic acid (163) and of 3-(3, 4- dihydroxyphenyl)-2-hydroxypropanoic acid (197). On
the basis of the molecular mass at m/z = 360.1 and the structural information obtained by
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NMR analysis, the molecular formula C,gH160g was attributed to compound rosmarinic acid.
RESULT AND DISCUSSION
Chromatographic Studies of Bioactive extract

TLC study has shown the presence of different components present in the methanolic extract of
Desmodium triflorum when the extracts were run on the specific solvent system. Before reaching

to the most optimum solvent system a number of systems were employed.

Table Nol: TLC of methanolic extract of Desmodium triflorum

St Detectin No. R¢ value of
No. | Fractions | Solvent system g Color of f
reagent Spots
spots
Vanillin 0.20,
_ Ethyl acetate: | sulphric acid, Green & 0.30,
1 Methanolic | methanol: water heated at ellow 5 0.53,
(76:20:4) 110°C for5 | ¥ 0.58,
min 0.68.

Figure Nol TLC of methanolicextracts
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HPTLC analysis of methanolic extract of Desmodium triflorum:
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Graph No 1 HPTLC Fingerprint profile of methanolic extract

Table No 2: Ryvaluesand relative percentage of compounds from methanolic extract

Start )
SrNo. | Volume!| pedk | LR, Stfe\rt M.ax Max | % | Assigned
vales Height | Height | % | Area | substance
1 4uL | 1 | 0.04 | 1430 | 1439 | 15.08| 299 | Sub1l
2 4uL | 2 | 05 | 175 | 448 | 470 | 6.77 | Sub2
3 4uL | 3 | 015 | 405 | 594 | 623 | 9.19 | Sub3
4 4uL | 4 | 023 | 559 | 612 | 641 | 659 | Sub4
5 4pL | 5 | 030 | 491 | 595 | 6.24 | 664 | Subb
6 4uL | 6 | 037 | 525 | 861 | 9.03 | 950 | Sub6
7 4uL | 7 | 043 | 723 | 1425 | 1494|1762| Sub7?
8 4uL | 8 | 050 | 684 | 798 | 837 | 822 | Sub8
9 4uL | 9 | 057 | 293 | 671 | 7.03 | 801 | Sub9
10 | 4pL | 10 | 065 | 19.7 | 314 | 329 | 140 | Sub10
11 | 4uL | 11 | 068 | 298 | 386 | 405 | 490 | Subll
12 | 4pL | 12 | 081 | 50 | 393 | 411 | 3.82 | Sub12
13 | 4uL | 13 | 088 | 360 | 1005 | 1053 |14.76 | Sub13
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Characterization and Identification of compounds
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Graph No (3) IR spectraof rosmarinic acid
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Table No 3: Chemical shifts of rosmarinic acid and standard

Atom | 13c* | 130 14+ 1 RS
numbers| §/ppm | &/ppm é /ppm(Mult.,J(Hz),H) &8/ppm(Mult., J(Hz),H) COSsYy
1 | 17741 | 17767 - - -
5.09 (dd; 10.0, 3.5
2 7761 | 77.79 5.07(dd;9.9,3.3Hz;1H) (ad; 100, 3
Hz;1H)
3.08 (dd; 9.9, 33Hz; | 3.10(dd; 145,35
3 3866 | 38.93 1H):2.92(dd:14.31,9.9 Hz; 1H); 2.94 (dd; |2, 3
Hz:1H) 14.5,10.0Hz;1H)
1 | 168.88 | 169.24 3 - -
> | 11556 | 115.77 6.26(c;15.8Hz;1H) 6271 (d 185 Hzj .,
1H)
3 | 14651 | 146.79 7.49(d:15.8Hz;1H) 7ol (d 155 Hz)
1H)
1" | 12784 | 12812 a ] -
2> | 11490 | 115.27 7.02(d:1.8Hz;1H) 7.03(d:20HZ;1H) | 67
37 | 14575 | 14685 | - 8.75(5;:0H) i
4 | 14912 | 14950 | - 9.20(s;0H) i
77 (dd; 8.0, 2.
5 | 11625 | 116.60 6.75(d:7.9Hz; 1H) 6.77(dd; 80,20 | .
Hz;1H)
o | 12000 | 12308 6.91 (dd, 8.36, 1.8 Hz, 6.91 (dd; 8.0, 2.0 I
1H) Hz;1H)
1 | 131.09 | 131.29 - - -
2 | 117.28 | 117.63 6.67(brs:1H) 6.77(d:20Hz;1H) | 6
37 | 14631 | 146.08 | - 8.81(s;0H) i
47 | 14458 | 14493 | - 9.68(s;0H) i
5 | 11598 | 116.60 6.62(d;7.5Hz;1H) 6.68(d:8.0Hz,1H) |6
6 | 12154 | 121.89 6.65(m; 1H) 663(dd;80,20 ) ..
Hz;1H)

*InMeOH-d4. **Dataof thestandard.
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Graph No (4) IHNMR Spectra of rosmarinic acid
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Graph No (5) *C -NMR Spectra of rosmarinic acid
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Graph No (6) Mass Spectra of rosmarinic acid

Based onthe UV,

rosmarinic acid

IR, NMR and Mass analysis, the isolated compound was identified as

HC}\0 P \I P I\?/?\O . %: ., /OH
L ] |
4" HO 2. "

HO/ \/f \1/ ,,R/ \\q - \OH

Structure of rosmarinic acid
CONCLUSION

The leaves of D. triflorum extracted with solvent methanol and the methanolic extract was
purified by chromatographic methods as Thin Layer Chromatography, HPTLC and column

chromatography. Isolation and characterization of the purified fraction was done with
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spectroscopic methods such as UV, IR, NMR and Mass spectroscopy. The advantage of our
method was the isolation and characterization of the new compound from Desmodium triflorum.
In the present study, we found a new compound rosmarinic acid. It is a polyphenol flavonoid
purified by methanolic extract of Desmodium triflorum. We further studied it for their biological

activity.
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