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validate the authenticity of bisdemethoxycurcumin
(BDMC) in solvent-evaporated dried extracts of
Curcuma longa Linn (CE) through HPTLC fingerprints.
HPTLC bands were scanned and visualized at shorter
(254 nm) to longer (366 nm) wavelengths of UV
radiation and in white light. The chromatograms of
HPTLC amply demonstrated the presence of BDMC (a
bioactive detoxifier and immunomodulator) in the
hydroethanolic extract of Curcuma longa Linn (CE).
This contextual study will emphasize the significance of
HPTLC to trace specific metabolites in herbal sample.
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1. Introduction

Chemical identification of herbal materials requires swift, precise and reliable instruments.
High performance thin layer chromatography (HPTLC) is gaining popularity among
researchers due to its exceptional ability to analyze marker compounds in herbal extract!?.
Today, the prime objective of detecting secondary metabolites in crude drugs is to ascertain
their therapeutics®*. HPTLC technique uses electronic images of chromatographic
fingerprints and densitogram to detect marker compounds in herbal samples®®. Herbal
extracts are a type of medicinal extracts prepared via extracting a part of a dried or fresh raw
herbal material with specific solvent(s) viz. alcohol, water, acetone etc’®°. These extracts are
frequently utilized in the formulation treating chronic (i.e. stomach ulcers, colitis, chronic
constipation) and microbial mediated disorders'®!!. Mostly, soxhlation is being used as a
preeminent extraction procedure for making crude extract from the herbal sample'? 3. Herbal
extracts obtained from the roots of natural yellow colorant turmeric (Curcuma longa L.,
Zingiberaceae) contains three polyphenolic curcuminoids namely curcumin, demethoxy
curcumin (DMC), and bisdemethoxycurcumin (BDMC)***®. From centuries, curcuminoids
have mostly been used as vibrant colorant in food industry*®!’. Nowadays, the world
researchers have shown keen interest in curcuminoids for its several pharmacological effects
viz. anti-oxidant, anti-inflammatory gastro-protective and antimutagenic activity!81%20, At
present, numerous analytical tools are employed for the detection of marker compounds in
herbal sample, in which HPTLC has become more popular?: 22, The present work was carried
out to develop and validate a modest, rapid and specific HPTLC method for the detection of
BDMC in hydroethanolic extract of Curcuma longa Linn (CE). Finally, the HPTLC
chromatographic fingerprints of the test (CE) vs. standard (BDMC) sample were
meticulously scanned and analyzed for the qualitative assessment of the aforementioned
curcuminoid.

2. Materials and Methods

2.1 Chemicals and Instruments

Dried rhizomes of Curcuma longa L., were procured from local market of Bijnor, U.P., India.
Bisdemethoxycurcumin (BDMC, purity >98.0%) was used as standard drug for the analytical
purpose. Methanol (purity >99.9%), Ethanol (95% v/v, purity >99.8%), Ethyl acetate (HPLC
grade and purity >99.7%), Acetone (HPLC grade and purity >99.5%), Toluene (HPLC
grade), Ultra-pure water (HPLC grade and 99.9% of purity) and Trifluoracetic acid (TFA)
were obtained from Fischer Chemical. All other chemical utilized were AR-grade and used
without further purification. Soxhlet apparatus (Singhla Scientific Industries), Hand grinder
(Kalsi), HPTLC analytical instrument (CAMAG®, Muttenz, Switzerland), spotting device
(Automated Linomat V), Micro syringe (Hamilton Bonaduz AG, Switzerland), (20 x 10 x 4
cm) Twin -Trough TLC chamber (CAMAG®, Muttenz, Switzerland), Ultraviolet-Visible
(UV-Vis) thin layer chromatographic scanner-1ll (CAMAG®, Muttenz, Switzerland) with
CAMAG®wiInCATS software.

2.2 Authentication of Herbal Material

Crude drug materials were identified and authenticated by Dr. Sunita Garg (Emeritus
Scientist) and Mr. R.S. Jayasomu (Principal Scientist & Head, RHMD) CSIR-NISCAIR,
India (Ref. No.-NISCAIR/RHMD/Consult/2017/3109-58-1; 13/09/2017).

2.3 Preparation of Herbal Extract

Procured herbal raw materials were aptly cleaned by rinsing separately with deionized H,O.
These materials were air dried under the shade for 7 days and finally in a hot air oven at
40°C for six hours®. Dried material was cut down into small pieces and milled by a hand
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grinder?* (Kalsi). The resultant powdered material was uniformly sized via a 40-mesh sieve?.
Initially, 100 g of each air-dried powdered material was defatted with petroleum ether (500
ml, 60-80°C, 4-6 hours) via Soxhlet extractor?®. Defatting was continued until a drop of the
solvent from the siphon tube evaporated without leaving a greasy spot?’2, After defatting the
cake was removed from the extraction tube and spread evenly on a clean paper surface to air
dry, allowing the petroleum ether solvent to evaporate. A 50 g of air-dried powdered defatted
material was successively fractionated with different solvents in a Soxhlet apparatus*=°.
Solvents were selected on the basis of their polarity value. During the soxhlation process, 500
ml of desired solvents were sequentially used from low polarity to high polarity. Each
extraction process for specific crude extract with different solvents was run for approximately
six hours. Each time before extracting with the next solvent, the powdered herbal material
was dried in hot air oven below 40°C. Each batch was extracted until the siphon tube of
Soxhlet apparatus did not leave residue or solution in siphon tubes and showed complete
clear solvent. On the complete extraction, the filtrate (solvent+ extract) was removed from
boiling flask (i.e. distillation flask) and filtered with Whatman filter paper no.1 (125 mm).
After that, each crude extract was concentrated by distilling off the menstruum using rotary
vacuum evaporator. The extract was further dried below 40°C for the complete evaporation of
solvent3!3?,

Figure 1. Hydroethanolic extract of Curcuma longa L. (Dried and powdered)

Thereafter, the dried extracts (Figure 1) were kept separately in sterile amber colored glass
container under refrigerated conditions below 8°C for further use®.

2.4 HPTLC fingerprint profiling of herbal extract

Before formulating any herbal product, it is essential to check the authenticity of the herbal
components used. In this context, HPTLC fingerprinting is one of the important techniques
for the qualitative analysis of herbal materials. HPTLC fingerprinting analysis for the
hydroethanolic extract of Curcuma longa L., was performed as per Wagner and Baldt3*. The
test solution of hydroethanolic extract (CE) was prepared by dissolving 100 mg of each
sample extract separately in 1 ml of HPTLC graded ethanol and centrifuged for five minutes
at 3000 rpm. HPTLC development system (CAMAG®, Muttenz, Switzerland) was composed
of Linomat-V automatic sample applicator as spotting device with micro syringe of Hamilton
Bonaduz AG, Switzerland (100 pl), a glass pre-saturated CAMAG® automated twin trough
TLC chamber (20 x 10 x 4 c¢cm), CAMAG® Ultra violet-visible TLC Scanner-lIl, and
CAMAG®WInCATS V4.06 software. The standard and test solutions were spotted on the
silica gel- coated fluorescent HPTLC plates (size: 20 x 10 cm; thickness: 0.2 mm; E. Merck,
Darmstadt, Germany) in the forms of 6 mm band using a CAMAG® 100 pl micro syringe.
For pre-derivatization of fluorescent HPTLC plate, the plate was exposed to iodine vapor for
ten minutes. A continual application rate of 2.0 ul/s was applied and the space between two
bands was 8 mm (band length). The slit dimension was fixed at 6.00 mmx0.30 mm and
scanning speed was kept at 100 nm/s (spot spectrum scanning) and 20 mm/s (sample track
screening). The eluent consisted of toluene: ethyl acetate: formic acid (7:3:0.5) was used for
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each chromatographic run. Linear ascending development was carried out in a glass pre-
saturated CAMAG® automatic twin-trough TLC chamber (20 x 10 x 4 cm) pre-saturated with
the eluent (solvent phase). The optimized chamber saturation time for the above eluent was
20 minutes at controlled room temperature (25°C+3) and relative humidity (60%%+5). TLC
plates were developed in the development chamber up to 8.0 cm and air dried using hot air
oven. The densitometric scanning was done via CAMAG® TLC scanner-111 in the reflectance
absorbance mode. These plates were mainly visualized in a UV cabinet using dual
wavelengths (i.e. 254 nm and 366 nm) for the chromatographic documentation. The entire
process was performed under CAMAG®wWIinCATS V4.06 software (CAMAG®, Muttenz,
Switzerland).

2.5 Measurement of retention factor (Rf) value

IHlumination of HPTLC plates were observed in the white light and with UV light of short
and long wavelengths (A, 254 & 366 nm) using CAMAG®TLC visualizer. The distance
travelled via the analyte (b) and distance travelled via the eluent (a) were recorded (as
indicated in Figure 2) after every observation using HPTLC chromatogram®>®. After that Rf
value was measured using the formula:

Rf val = |
fl.aue—a |

r * | .
Reference Line

Figure 2. Migration distance of analyte (b) and eluent (a)

The HPTLC plates were scanned at 200, 250, 300, 350, and 400 nm of wavelengths for which
the results were recorded (Figures 4 to 15).

3. Results and Discussion

A number of specific solvents and solvent systems in various configurations were tried for
the chromatographic run. Eluent comprising toluene: ethyl acetate: formic acid (7:3:0.5) was
found to be best for better resolution of BDMC with Rf value of 0.13 (Figure 16). 80 mm
solvent front and 10 ml volume was applied to HPTLC plates that helps in recognizing
individual component within the sample. Glass HPTLC Silica gel 60 Fs4 plates were placed
in photo documentation chamber of CAMAG® TLC Scanner Il and different
chromatographic images were captured at different scanning wavelengths. The different Rf
values at various fingerprint region were calculated and recorded by CAMAG®winCATS
V4.06 software. Solvent front linearity was measured by least square linear regression
analysis of the calibration spot. BDMC exhibited good linear response in conc. range of 50-
500 ng/spot with significant correlation coefficient >0.997 (p<0.05). X-coordinate (abscissa,
horizontal line) and Y-coordinate (ordinate, vertical line) in HPTLC chromatogram
represents average peak area in arbitrary unit (AU) and Rf values respectively (Figure 3).
The HPTLC chromatograms of hydroethanolic CE showed symmetrical shaped peaks over a
stable horizontal baseline (abscissa).
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Figure 3. Abscissa and ordinate in HPTLC chromatogram of CE at different scanning wavelengths

At different scanning wavelengths, the peaks were well separated from one another, and there
were no overlaps or bands reported (Figure 3). The BDMC peak in hydroethanolic extract of
Curcuma longa L., was identified by comparing the spot with that of standard BDMC by
measuring the Rf value. The retention factor (Rf value) of BDMC in hydroethanolic CE and
standard BDMC were found to be similar (0.13) when HPTLC plates were visualized via the
CAMAG®TLC visualizer at a shorter (254 nm) to a longer (366 nm) wavelength of UV and
in white light (Figure 16). Furthermore, the graphic reflection and fine recording of the entire
three-D overlay of HPTLC chromatogram of all tracks at numeral wavelengths make the
process more suitable for swift and precision-based analysis of several components present in
the commercial sample of Curcuma longa Linn.

Figure 4. Three-D overlay of HPTLC chromatogram of all tracks at 200 nm of scanning wavelength
[CE sample (Test) vs. BDMC (Standard)]
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Figure 5. HPTLC chromatogram of hydroethanolic CE (Test) at 200 nm of scanning wavelength

Track 2, ID: Bisdemethoxycurcumin (BDMC) [std., curcuminoid]
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Figure 7. Three-D overlay of HPTLC chromatogram of all tracks at 250 nm of scanning wavelength
[CE sample (Test) vs. BDMC (Standard)]
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Figure 8. HPTLC chromatogram of hydroethanolic CE (Test) at 250 nm of scanning wavelength
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Figure 9. HPTLC chromatogram of BDMC (Standard) at 250 nm of scanning wavelength
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Figure 10. Three-D overlay of HPTLC chromatogram of all tracks at 300 nm of scanning wavelength
[CE sample (Test) vs. BDMC (Standard)]
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Figure 11 HPTLC chromatogram of hydroethanollc CE (Test) at 300 nm of scanning wavelength
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Figure 12. HPTLC chromatogram of BDMC (Standard) at 300 nm of scanning wavelength
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Figure 13. Three-D overlay of HPTLC chromatogram of all tracks at 400 nm of scanning wavelength
[CE sample (Test) vs. BDMC (Standard)]



Raghvendra Misra/ Afr.J.Bio.Sc. 6(6) (2024) 1937-1948

| track 1,1D: CE sample [Test]

|

"

[ 1
|
\
\

\
i 5

Page 19451t0 12

-

|
L 1

T

A%

T

Figure 14. HPTLC chromatogram of hydroethanolic CE (Test) at 400 nm of scanning wavelength

Track 2, ID: Bisdemethoxycurcumin (BDMC) [std., curcuminoid]
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Figure 16. HPTLC Chromatograms of hydroethanolic CE (Test) vs. BDMC (Standard) as observed in
UV-254 nm, UV-366 nm and white light
(IMlumination Instrument- CAMAG TLC Visualizer, Digital Camera-DXA252, Computar, 16 mm, f4.0)
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4. Conclusion

The above developed HPTLC method for determining BDMC in ethanolic CE is modest,
economical, and highly sensitive. Statistical analysis has also concluded that the method is
very precise and reproducible for the identification of BDMC in the sample. This
methodology may be employed for routine evaluation of specific curcuminoid components in
pharmaceutical and dietary supplement formulations.
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