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Abstract

Background: Trigonella foenum-graecum (Methi) is a leguminous plant and botanically known as Trigonella foenum-
graecum Linn, belong to the family Fabaceae. Trigonella foenum-graecum is used for a variety of health conditions,
including digestive problems, bronchitis, tuberculosis, fevers, sore throats, wounds, arthritis, abscesses, swollen glands,
skin irritations, diabetes, loss of appetite, ulcers, and menopausal symptoms, as well as in the treatment of cancer. Trig-
onella foenum-graecum seeds mainly contain Diosgenin [(33,25R)-spirost-5-en3-ol], a plant-derived steroid sapogenin.

Results: The identification and quantification results by HPTLC and HPLC studies of Trigonella foenum-graecum seeds
hydrolysed Trigonella foenum-graecum seeds, coded formulation, hydrolysed coded formulation extract with standard
Diosgenin biomarker showed a significant highest peak in hydrolysed Trigonella foenum-graecum seeds and hydro-
lysed coded formulation. The standard Diosgenin is observed in the hydrolysed form of hydrolysed Trigonella foenum-
graecum seeds and hydrolysed coded formulation. The literature on Trigonella foenum-graecum confirms its activity
as antidiabetic, and the peak of standard biomarker Diosgenin is seen after derivatization with anisaldehyde sulphuric
agent, which possesses medicinal phytoconstituents value. Further related to future scientific aspects, more studies
on its potent antidiabetic activity and multipurpose action need to be carried out with medicinal composition and its
effects on the human body.

Conclusion: This study aims to establish the qualitative and quantitative estimation of standard Diosgenin in reliable
with coded ayurvedic formulation and Trigonella foenum-graecum seeds and its activity as antidiabetic by HPTLC and
HPLC.
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of medicinal plants’ therapeutic uses in various ailments
are their safety besides being economical, effective, and
easy availability [1-3]. Our ayurvedic system praised this
herb and documented its healing capacity in its ancient
texts.

Among the plants known for medicinal value in Indian
medicine, the plants of genus Trigonella foenum-grae-
cum Linn belong to the family Fabaceae are vital for
their therapeutic potentials. It is extensively cultivated
as a semi-arid crop in northern Africa, the Mediterra-
nean, India, and Canada [4]. Trigonella foenum-graecum
(Fig. 1) grows as an erect annual with long, slender stems
reaching 30—-60 cm in height. The plant bears grey-green,
tripartite, toothed leaves. White or pale-yellow flow-
ers appear in summer and develop into long, slender,
sword-shaped seed pods with a curved, beak-like tip.
It has been reported that Trigonella foenum-graecum
could be employed in the medicinal, pharmaceutical,
and nutraceutical fields [5]. It is used as an aphrodisiac,
astringent, demulcent, carminative, stomachic, diuretic,
emmenagogue, emollient, expectorant, galactagogue,
restorative, and tonic [3]. Trigonella foenum-graecum is
used to treat digestive issues, bronchitis, TB, fevers, sore
throats, wounds, arthritis, abscesses, swollen glands,
skin irritations, diabetes, loss of appetite, ulcers, and
menopausal symptoms, as well as cancer. Antidiabetic,
antifertility, anticancer, antibacterial, and antiparasitic
effects have been described for Trigonella foenum-grae-
cum [3, 6]. An infusion of the leaves is used as a gargle
for recurring mouth ulcers in traditional medicine. It
is used as an emollient in poultices for boils, cysts, and
other skin irritations. It is used to control blood pressure
and lower blood sugar levels. Trigonella foenum-graecum
has been shown to reduce inflammation, alleviate con-
gestion, and fight infection. It loosens and eliminates
excess mucus and phlegm, as well as relieving sinus and
lung congestion. The Trigonella foenum-graecum seed

Fig. 1 Plant material of Trigonella foenum-graecum Seeds
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is used in Chinese medicine to treat abdominal discom-
fort, chilblains, cholecystitis, fever, hernia, impotence,
hypogastric, nephrosis, and rheumatism [7]. Trigonella
foenum-graecum is known to contain alkaloids, flavo-
noids, salicylate, and nicotinic acid. The chemical com-
position of Trigonella foenum-graecum (like seeds, husk,
and cotyledons) showed that endosperm had the highest
saponins (4.63 g/100 g) and protein (43.8 g/100 g) con-
tent [6, 8]. T. foenum-graecum contains 45-60% galac-
tomannans, 20—-30% proteins high in lysine tryptophan,
5-10% lipids, pyridine alkaloids, trigonelline (0.2—0.38%),
choline (0.5%), carpaine gentianine, flavonoids luteolin,
apigenin, quercetin, orientin, isovitexin vitexin, amino as
4-hydroxyisoleucine (0.09%), histidine, arginine lysine,
calcium, saponins, glycosides steroidal sapogenins on
hydrolysis (yamogenin, Diosgenin, neotigogenin, tigo-
genin), sitosterol, cholesterol, vitamin A, Bl, C, and
nicotinic acid [9-11]. Trigonella foenum-graecum seeds
mainly contain Diosgenin [(3[3,25R)-spirost-5-en3-ol],
a plant-derived steroid sapogenin [3, 12]. Diosgenin
[(3B,25R)-spirost-5-en3-ol] (Fig. 2), a phytosteroid sapo-
genin, possesses several biological activities, including
anticancer, hypolipidemic, anti-inflammatory, and anti-
diabetic ones. It also plays a beneficial role in the cardi-
ovascular system and reduces bone loss in osteoporosis
[13]° Some reported literature quantifies Diosgenin in
Trigonella foenum-graecum seeds by chromatographic
methods specially HPLC [14-19]. In the current study,
Diosgenin was selected for qualitative and quantitative
estimation in the coded formulation and Trigonella foe-
num-graecum seeds by HPTLC and HPLC. The aim of
the present study is to develop quality control protocols
for the coded ayurvedic drug by analysing the reference
standard of bioactive compounds present in the formu-
lation and respective ingredient—evaluation of HPTLC
fingerprint profiling along with dominant biomarkers
and estimation of bioactive markers Diosgenin by HPLC.
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Fig. 2 Chemical structure of Diosgenin
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Fig. 3 HPTLC fingerprint profiling of Trigonella foenum-graecum, coded ayurvedic formulation and Diosgenin reference standard

Methods

Procurement of samples

CCRAS, New Delhi, supplied coded formulation and
Trigonella foenum-graecum seeds.

Reagents and standards

All chemicals and solvents were used analytical grade
or HPLC grade and obtained from E-Merck and other
renowned companies. The Diosgenin reference standard
was procured from Natural remedies, Bengaluru, India.

Extraction procedure

Preparation of Trigonella foenum-graecum seed extract

The dried powdered seed 10.4896 g of Trigonella foenum-
graecum was extracted with 200 ml of methanol using
Soxhlet for 24 h. The extract was evaporated to dryness
under reduced pressure. The obtained extract was col-
lected, dried, weighed, and stored separately for further
studies. The obtained extracted residue weight of extrac-
tion was 2.1845 g.

Preparation of formulation extract

The powdered 10.3038 g coded ayurvedic formulation
was extracted with 200 ml of methanol using Soxhlet
for 24 h. The extract was evaporated to dryness under
reduced pressure. The obtained extract was collected,
dried, weighed, and stored separately for further studies.
The obtained residue weight of extraction was 1.2939 g.

Preparation of standard Diosgenin solution

Stock solutions of Diosgenin (0.52 mg /ml) were pre-
pared by dissolving 5.2 mg accurately weighed standards
in a small amount of HPLC grade methanol and made up
the volume to 10 ml in a standard volumetric flask. The
stock solution was further diluted as per the requirement
for the preparation of working solutions.

Preparation of test solutions

The residues obtained from coded ayurvedic formulation
and Trigonella foenum-graecum seeds were accurately
weighed 50 mg each and dissolved in methanol using 10-ml
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Table 1 R;values of Trigonella foenum-graecum seeds, coded ayurvedic formulation, and Diosgenin reference standard

Wavelength Track 1: Trigonella  Track 2: Hydrolysed Track 3: Diosgenin  Track 4: Hydrolysed Track 5: Coded
foenum-graecum Trigonella foenum- coded formulation formulation
graecum extract extract
UV 254 nm Re Colour Re Colour Re Colour Re Colour Ry Colour
- - - - - - 0.04 Green 0.05 Green
- - 0.08 Green - - 0.07 Green - -
- - - - - - 0.12 Green 0.13 Green
- - 0.18 Green - - 0.19 Green - -
- - - - - - 0.24 Green 0.24 Green
- - 0.32 Green - - 0.33 Green 0.30 Green
- - - - - - 0.37 Green 0.36 Green
- - 041 Green - - - - 043 Green
- - - - - - 0.64 Green - -
- - 0.80 Green - - 0.78 Green - -
- - - - - - 0.84 Green - -
UV 366 nm - - 0.04 Pale blue - - 0.04 Pale blue 0.04 Pale blue
- - 0.07 Dark blue - - - - - -
0.09 Blue 0.1 Purple 0.11 Purple
- - 0.22 Blue - - 0.24 Purple 0.25 Red
- - - - - - 0.27 Purple 0.27 Purple
- - 0.34 Blue - - 037 Yellow 037 Yellow
- - - - - - - - 0.41 Red
- - - - - - 045 Blue 045 Blue
- - 0.52 Blue - - - - 0.51 Purple
- - - - - - - - 0.56 Red
- - - - - - 0.76 Yellow 0.76 Yellow
Derivatized with anisaldehyde 0.04 Grey 0.07 Grey - - - - 0.04 Grey
sulphuric acid reagent 0.12 Grey 0.1 Grey - - - - 0.09 Grey
- - 0.15 Grey - - - - 0.17 Grey
- - 0.20 Grey - - 0.20 Yellow - -
0.22 Grey 0.22 Green 0.22 Green 0.22 Green 0.22 Grey
0.34 Grey 0.34 Grey - - 0.34 Grey 0.32 Grey
- - - - - - 0.37 Grey - -
041 Grey 041 Grey - - 041 Grey 041 Grey

volumetric flask, filtered through 0.22 p membrane filters,
and used for HPTLC fingerprint profiling and identifica-
tion of reference standard Diosgenin biomarker compound.

Preparation of hydrolysed formulation and Trigonella
foenum-graecum test solution

433.4 mg of Trigonella foenum-graecum seeds were
weighed and extracted in 5 ml of methanol, and 4 ml of
3 N HCI was added. The above extract was refluxed for
1 h on a water bath. The solution was cooled and adjusted
to pH 7 using aqueous ammonia. Make up the solution
by using methanol in a 10-ml standard flask. Similarly,
Ayush D was hydrolysed by weighing 500 mg extract
in 5 ml of methanol, and 4 ml of 3 N HCI was added

refluxed for 1 h on a water bath. The above solution was
cooled and adjusted to pH 7 using aqueous ammonia.
Made up to the mark in a 10-ml standard flask using
methanol, filtered through 0.22 p membrane filters, and
used for HPTLC fingerprint profiling and identification
of reference standard Diosgenin.

Instrumentation

HPTLC analysis

HPTLC analysis was performed on a CAMAG HPTLC
system (Muttenz, Switzerland) equipped with an auto-
matic TLC sampler IV, twin trough development cham-
ber, TLC Scanner 3 linked with WINCATS software
version 1.4.4 [20-26].
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250
Track 1: 20
150
. 100
Trigonella foenum-
graecum seeds %
extract o . :
0.00 010 020 030 040 050 060 070 080 090
Rf
Peak | Start Start Max Max Max End End Area Area
Position | Height | Position | Height % Position | Height %
1| 0O08Rf 048U O010Rf 168AU 426% O012Rf 054U 26808AU 282%
2| 014Rf 058U 017Rf 130AU 332% 019Rf 4080 2544 AU 276%
3| 021Rf 558U 022Rf 198AU 504% O024Rf 00AU 2099AU 227%
4| 042Rf 994U O045Rf 252AU B429% 048Rf 18.0A4U 10764 AU 11.66%
5| 049Rf 181 AU O0S51Rf 282AU 717% O052Rf 26540 6529AU 7.07%
6| O062Rf 24440 O0B5Rf 360AU 033% 063Rf 254 40 16338 AU 17.70 %
7| 075Rf 19940 O076Rf 586AU 1491 % 079Rf 30.6 AU 16100 AU 17.44 %
8| 0B1Rf 301 AU 082Rf 1101 AU 2801 % 085Rf 37.3 40 17910 AU 19.40%
9| O0B6Rf 34240 O086Rf 405AU 1030% 083Rf 201 40 812040 880%
10| 090Rf 18240 O091Rf 308AU 784% 085Rf 11240 6683 AU 7.24%
11| 095Rf 11580 O096Rf 132AU 336% O088Rf 804U 262540 284%
500
Track 2:
400
300
Hydrolyzed
200
Trigonella foenum-
1
graecum seeds extract 100 LAJ
%550 0o 020 030 040 050 050 070 080 080

standard at UV 254 nm

Fig. 4 HPTLC fingerprint profiles of Trigonella foenum-graecum seeds extract, coded ayurvedic formulation extract and Diosgenin reference

HPTLC fingerprint profile
The 7 pl each of the test solutions of hydrolysed Trigo-
nella foenum-graecum seeds, Trigonella foenum-graecum
seeds, hydrolysed coded formulation, coded formulation
extract, and 2 pl Diosgenin standard solution was applied
on a precoated silica gel 60 F,;, TLC plate (E. Merck) of
0.2 mm thickness by using automatic TLC sample appli-
cator (ATS-4). The plate was developed in a suitable
solvent system of toluene/ethylacetate (9:1; v/v) in a satu-
rated TLC chamber till the solvent rises to a distance of
8 cm.

The developed plate was dried and observed through
CAMAG TLC Visualizer under UV at 254 and 366 nm,
and photographs were documented. Derivatized with

anisaldehyde sulphuric acid reagent and heated in a hot
air oven at 105 °C until the colour of the spots appeared
and the photograph was documented under white
light. Before derivatization, the plate was scanned using
CAMAG TLC Scanner with WINCATS software at
a wavelength of UV 254 and 366 nm using deuterium
lamps. After derivatization, the plate was scanned at
540 nm using a tungsten lamp.

HPLC analysis

HPLC instrumentation and chromatographic conditions
HPLC analysis was performed on an Agilent 1200
series high-performance liquid chromatographic sys-
tem equipped with a quaternary pump, manual sample
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150 <
Track 1: 2
100 4
1
. 804
Trigonella
L]
foenum- ,
0.00 010 020 030 040 050 050 070 080 0580
graecum Rf
seeds extract
Peak | Start | Start Max Max Max End End | Area Area
Position | Height | Position | Height % Position | Height %
1| 021Rf 00AU 022Rf 130AU 1671 % 024Rf 289 AU 1399 AU 1940 %
2| D&1Rf 130AU O0B82Rf 651 AU 83.29% 083Rf 123 AU 5811 AU 8060 %
400 -
Track 2: oo
200 -
Hydrolysed \ 2 s
[— T [
. ®aho 010 020 030 040 050 050 070 050 050
Trigonella R
foenum-
graecum- Peak | Start | Start | Max Max Max End End | Area | Area
Position | Height | Position | Height % Position | Height %
seeds extract 1| 027Rf 674U O030Rf 106AU 2706% 034Rf 47 AU 4539 AU 5255 %
2| 047Rf 284U O049Rf 13840 3520% O049Rf 127 AU 185.2 AU 21.44 %
3| 0B2Rf O7AU OB6Rf 14540 3774% O067Rf 6.5 AU 2247 AU 2601 %
Track 3: Spots are not visible at 366 nm
Diosgenin

Fig. 5 HPTLC fingerprint profiles of Trigonella foenum-graecum seeds extract, coded ayurvedic formulation extract and Diosgenin reference

standard at UV 366 nm

injector using Chemstation HPLC software. All sam-
ples and standards were filtered through 0.22 pm fil-
ters. Separation was achieved on C;g Eclipse, XDB,
4.6 mm x 50 mm, 5 pm particle size Agilent Column.
The mobile phase has consisted of acetonitrile/water
(95:5) (v/ v) in an isocratic elution with a flow rate of
2 ml/min, and 10 pl of the test sample (triplicate) was
injected into the HPLC system. The column tempera-
ture was kept at 32 °C. The detection of analytes at
210 nm was carried out using Variable Wavelength
Detector (VWD) [26, 27].

Solution A: Acetonitrile.

Solution B: Water

Good separations and suitable retention time of Dios-
genin were obtained in isocratic elution using the fol-
lowing optimized chromatographic conditions: Column:
C,¢ Eclipse, XDB, 4.6 mm 150 mm, 5 pm particle size.
Detection: 227 nm wavelength. Detector: VWD Detector.
Column temperature: 32 °C. Mobile phase: Acetonitrile:
Water (95:5) (v/v). Flow rate: 2 ml/min. Injection volume:
10 pl. Mode of Operation: Isocratic elution. Retention
Time: 5.278 Min. Run time: 10 min.
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400 —

300

200 4

100+

Track 4:
o T T T T T
0.00 040 020 030 040 050 060 070 080 040
Hydrolyzed Ri
Coded
Peak | Start Start Max Max End End Area Area
ayurvedic Position | Height | Position | Height % Position | Height %
. 1 O05Rf 03AU O003Rf 954 A0 16209% 0A0Rf 02 AL 18752 AU 1005 %
forrnulatlon 2 011 Rf 01 AU 014 Rf 191 AU 324 % 017 Rf 0D2AU 455040 245%
3| 0DATRf 03AU O019Rf 39.2AU0 666% 022Rf 994U S4185AU 451 %
Extract 4| O026Rf B6AU O031Rf 1914 A0 3251 % 036Rf 0.2AL 53292 A0 25855 %
5 045 Rf 117 AU 052Rf 3531 AU 5629% 055Rf 139 AU 13561 AU 727 %
[ 059Rf S0A&AU O063Rf 210540 35769% O073Rf 8.8 AU 53052 AU 4717 %
200+
Track 5:
Coded ayurvedic
. 100+
formulation
Extract
0 T T T
0.00 040 020 040 050 060 0.70 080 040
Rt
Peak Start Start Max Max Max End End Area Area
Position | Height | Position | Height % Position | Height %
1 004 Rf 0.5 AU 0.06Rf 79.53 AU 17.01 % 003Rf 034U 11277 AU 910%
2 015Rf 0.0AL 021 Rf 39240 540% 023 Rf 195 AU 12518 AU 1010 %
3 023 R 201 AU 025 R 431 AU 924 % 027Rf 113 A0 9096 AU 7.34 %
4| 026Rf 108AU O030Rf 754 AU 1617 %  032Rf 320 AU 18353 AU 1481 %
5 033 Rf 323 AU 0.34 Rf 66.5 AL 1433 % 041 Rf 04 AU 24459 &1 1973 %
6 D45 Rt 4.5 AU D49 Rf 299 A0 642% 0S0Rf 162 A0 7345 AU 5893%
T 050Rf 176 AU 0OS1Rf 24940 5349% 053Rf S6AU 361840 292%
8 054 R 9.2 A0 055 Rf 156 AU 335% O57Rf 1940 227940 1.54%
9 0E62Rf 65 AU 065 Rf 77.5 AU 1662 % 073RT 6.1 AU 31050 AU 2505 %
10 094Rf 103 A0 0894Rf 14540 3119% 099Rf 45A0 391040 315%

Fig.5 continued

Quantification by HPLC

From 0.52 mg/ml Diosgenin stock solution was appro-
priately further diluted five different concentrations as
0.26, 0.13, 0.065, 0.0325 mg/ml of working concentra-
tions. Each of the standard solutions was run through
the HPLC system and recorded the respective peak areas.

The standard calibration curve was established for peak
area Vs. The concentration of Diosgenin was applied.

A 10 pl test solution of coded ayurvedic formulation,
Trigonella foenum-graecum seeds, hydrolysed Trigo-
nella foenum-graecum, and hydrolysed coded ayurvedic
formulation extracts was injected in triplicate to HPLC
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standard at 540 nm

Track 1:

Trigonella
foenum-
graecum-

extract

250 |

200

150

100

000 0o 020 030 040 050 050 070 050 050
R1
Peak | Start Start Max Max Max End End Area Area
Position | Height | Position | Height % |Position | Height %
1| DO7Rf 00AU O010Rf 557AU 498% O0.14Rf 98AU 12208 AU 3.26%
2| 044Rf 9.9AU 021Rf 1656AU 1481 % 0.25Rf 24.0 AU 8508.5 AU 2275 %
3| 025Rf 242AU O028Rf 781 AU 699% 0.31Rf 96AU 20423 AU 546%
4| 033Rf 11.7AU 036Rf 713AU 638% 039Rf 345AU 20231 AU 541 %
5| 039Rf 34680 O041Rf B1.3AU 5489% 044Rf 286AU 1819280 486%
6| D44Rf 287 AU  O046Rf 396AU 354% 047Rf382AU 7943AU 212%
7| 0D49Rf 354AU  0S51Rf 460AU 412% 054Rf 393 AU 1541540 412%
8| 0SBRf 408AU O0S7Rf 41.2AU 3699% O060Rf 31.2AU 1226040 328%
9| 0B3Rf 285AU O0B5Rf 476AU 426% O068Rf 347 AU 16839 AU 4.50%
10| 0B9RF 356AU  072Rf S40AU 483% 072Rf532AU 13732 AU 367 %
11| 07SRf 47.7 AU O079Rf 187.0 AU 1673 % 0.82Rf 31.2AU 7150.0 AU 1912 %
12| 0B2Rf 131.3AU 084Rf 1883 AU 1685% 086Rf 503 AU 41326 AU 11.05%
13| 086Rf 49.2AU O091Rf BS1.8AU 7.32% 0S7Rf 0.0AU 38883 AU 10.40 %
Track 2:
Hydrolyzed oo
Trigonella 200 3
Jfoenum- o] i ‘ LL . »
graecum- seeds .
extract
Peak | Start Start Max Max Max End End Area Area
Position | Height | Position | Height % Position | Height %
1| O00M1Rf 244A0 O001Rf 244480 192% 002Rf 01AU 1570AU 031%
2 003Rf 05AU O004Rf S33AU 421% O006Rf 53AU S436AU 1.07%
3| O0O06Rf BEAU O0O07Rf 459AU 362% O0O08Rf 1.0AU 5850AU 115%
4 009Rf 08AU O0MMRf 883AU B696% O014Rf 024U 15347 AU 302%
5| 015Rf 00AU O021Rf 2347 AU 1851 % 0.24Rf 355AU 75707 AU 1488 %
6| O025Rf 356AU O028Rf 1054 AU 832% 031Rf 01AU 36391 AU 715%
7| 031Rf 03AU O034Rf 1009AU 796% 037Rf 58AU 22556AU 443%
8| O038Rf B1AU OMRf 1156AU 812% 0D47Rf156AU 44623 AU 877 %
9 054Rf 48AU O0B0Rf 27940 220% O0B1Rf247 AU 10466 AU 206 %
10| O63Rf 24640 O071Rf 436.2AU 3441 % O080Rf 10.4 AU 271545 AU 5337 %
1" 083Rf 121 AU O088Rf 348940 275% 085Rf 02AU 19353 AU 380%

Fig. 6 HPTLC Fingerprint profiles of Trigonella foenum-graecum seeds extract, coded ayurvedic formulation extract, and Diosgenin reference

system. Recorded the chromatogram and determined
the area of the peak of the test solution corresponding to
that of Diosgenin as described above from the calibration

curve. The amount of Diosgenin present in the residues
of coded ayurvedic formulation and Trigonella foenum-

graecum seeds extract was calculated.
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Track 3:
Diosgenin =00
- -
Peak | Start | Start Max Max Max End End Area Area
Position | Height | Position | Height % Position | Height %
1| 016Rf 00AU O0D20Rf 2218AU 10000% 025Rf 0.0AU 53609 AU 10000 %
Track 4:
Hydrolysed 2o0]
Codded 200
Formulatio +20
n 00|
Tablet S
Extract °5bo oo o%o o5 o%o %o oFo oo oo o565
Peak | Start Start Max Max Max End End Area Area
Position | Height | Position | Height % Position | Height %
1 012Rf 08aAU O04A7Rf 821 A0 1314% 019Rf 60AU 1375940 544 %
2 019Rf 61 AU 022Rf S5837ALU 939% 025Rf 93AU 1473440 3583 %
3 025Rf 93AU O028Rf 771 AU 1234% 030Rf 353AU 2139240 546%
4| 030Rf 35340 O032Rf 467 AU 7453% O036Rf 954U 138932 A0 553%
5 036Rf S96AU O040Rf S16AL 527% 044Rf165AU 1730540 685%
6 050Rf 261 AU O0S55Rf 408 AL 653% 060Rf 255 AU 27736 AU 1097 %
7/ D0EERf 174 AU O073Rf 2254 AU 3609% 080Rf 250 AU 123861 AL 4599 %
8 D0B4Rf 260 AU O0B83Rf 423AU 677% 094Rf 044U 20036A0 793%
Track 5:
200 -|
Coded
ayurvedic =7
formulati 150
on Extract 100 ]
50
DD 0 o010 020 0.30 0.40 050 o080 0.70 0.80 0.80 Rt
Peak Start Start Max Max Max End End Area Area
Height Height % Position  Height %
1/ O01Rf 014U 002Rf 304A0 3919% O004Rf 0.0AU 223540 070%
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Fig.6 continued




Meena et al. Futur J Pharm Sci (2021) 7:205 Page 11 of 14
Area / Diosgenin at exp. RT: 5.278
1400 3 1 VWDl A, Wavelength=210 nm
1200 3 Correlation: 0.99996
10003 Residual Std. Dev.: 5.95041
800—5 2 Formula: v = mx + b
] m: 2884.5417¢
600 3 b 7.82120
4003 3/ ¥: Amount
200 ‘:/5( y: Area
o7 "7
0 0.2 04
Amountima/mi]
Fig. 7 Calibration curve of Diosgenin peak area Vs concentration of Diosgenin

Results

HPTLC chromatogram gives a clear picture of standard
biomarker whether it is present in ayurvedic formula-
tions and their ingredients. R values were calculated,
and photograph documentation is recorded in Fig. 3 and
Table 1. The fingerprint profile data were recorded by
WIN CATS software. Details of HPTLC fingerprint pro-
filing are given in Figs. 4, 5 and 6.

Quantification by HPLC

Calibration curve

A linear regression analysis has an equation of the
form y=mx+b. The standard calibration curve was
established for peak area Vs concentration of Diosgenin
applied is shown in Fig. 7. Diosgenin at exp. RT: 5.278
Min, Detector: VWD, Wavelength: 210 nm, Correlation:
0.99996, Residual Std. Dev.: 5.95041 Formula: y=mx+b;
m: 2884.54176; b: 7.82120 x: Amount, y: Area.

Quantitative analysis
Recorded the chromatogram and determined the area
of the peak of the test solution corresponding to that of
Diosgenin as described above from the calibration curve
given in Fig. 8. The amount of Diosgenin present in the
residues of coded ayurvedic formulation and Trigonella
foenum-graecum seeds extract was calculated and tabu-
lated in Table 2.

HPLC chromatogram of standard Diosgenin and cali-
bration curve, Ayush D tab, and Trigonella foenum-grae-
cum seeds are given in Figs. 7 and 8.

Discussion

In the current study, qualitative Diosgenin identification
was carried out using the HPTLC method, and quan-
titative estimation of specific biologically active Dios-
genin compound was conducted in the ayurvedic coded

formulation and its ingredient Trigonella foenum-grae-
cum seed using the HPLC method [14, 15]. The HPTLC
fingerprinting method is an accurate, simple, and spe-
cific method for quantifiable bioactive markers [20, 21].
HPTLC chromatogram gives a clear picture of standard
biomarker whether it is present in ayurvedic formula-
tions and their ingredients.

The HPTLC study evaluated that [11], a band in wave-
length 540 nm (Green, Ry 0.26) corresponding to Dios-
genin is visible in both standard and test solution tracks
of Trigonella foenum-graecum seeds and coded ayurvedic
formulation extract.

Estimated standard Diosgenin content in coded ayur-
vedic formulation and Trigonella foenum-graecum seeds
extracts was performed using the HPLC method. All the
samples showed characteristic peaks of Diosgenin at the
same retention time as that of standard Diosgenin.

The results obtained from HPLC analysis show that the
Trigonella foenum-graecum seed, hydrolysed Trigonella
foenum-graecum seeds, coded ayurvedic formulation,
and hydrolysed coded ayurvedic formulation extracts
contain 0.0504%, 0.1676%, 0.01620% and 0.0224% Dios-
genin biomarker compound, respectively.

All the samples showed characteristic peaks of Dios-
genin at the same retention time as that of standard Dios-
genin. Retention time is 5.728 min detected at 210 nm.
The results of HPLC showed that standard Diosgenin
are present in Trigonella foenum-graecum seeds are
0.0109 mg/ml, hydrolysed Trigonella foenum-graecum
0.433 mg/ml, Ayush D (0.0716 mg/ml) hydrolysed coded
ayurvedic formulation (0.0892 mg/ml). The amount of
standard Diosgenin is tabulated in Table 2.

Conclusions

Traditional medicine plays a vital role in the heal-
ing of many ailments. Interest in herbal resources is
growing day by day due to their efficacy and lesser
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Table 2 Estimation of Diosgenin biomarker compound in coded ayurvedic formulation and Trigonella foenum-graecum seed

S. no. Sample name Weight of Extract used Amount of Diosgenin Percentage of

for HPLC present in samples Diosgenin present in

the sample

mg/10 ml mg/ml Results Mean
1 Trigonella foenum-graecum seeds 45 0.0109 0.0504 0.0504
2 Hydrolysed Trigonella foenum-graecum seeds 538 0433 0.1676 0.1676
3 Coded ayurvedic formulation 555 0.0716 0.0162 0.0162
4 Hydrolysed coded ayurvedic formulation 500 0.0892 0.0224 0.0224

side effects. Trigonella foenum-graecum, a leguminous
plant, is botanically known as Trigonella foenum-grae-
cum Linn, belong to the family Fabaceae. Trigonella
foenum-graecum is used for various health conditions,
including digestive problems, bronchitis, tuberculo-
sis, fevers, sore throats, wounds, arthritis, abscesses,
swollen glands, skin irritations, diabetes and loss of
appetite, ulcers, and menopausal symptoms as well as
in the treatment of cancer. Proper identification and
quality control of the drug provide standard HPTLC
and HPLC profiles with the selected solvent system.
Major phytoconstituents are reported to be extracted
in methanol and visualized under 254 nm and 366 nm.
They were derivatized with the anisaldehyde sulphuric
acid reagent. The R; value of Diosgenin observed after
derivatization is 0.22. The HPTLC profile can also be
used to refer the proper identification/authentication
of the drug. HPLC chromatogram concluded that all
the samples showed characteristic peaks of Diosgenin
at the same retention time as that of standard Dios-
genin. The present study concludes that hydrolysed
Trigonella foenum-graecum seeds and coded ayurvedic
formulation give better results than the unhydrolysed
form of the same with standard Diosgenin. Further
studies are required to elucidate the mechanism of
various phytoconstituents with the human body in
treating illness.
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