Planar Chromatography in Practice

Use of visionCATS and quantified Reference
Extracts (qRE) for qualitative and quantitative
evaluations of herbal material
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Introduction

Quality control of herbal drugs, extracts and pro-
ducts is a challenging task because it requires
proper identification and determination of content
of active compounds or markers. Because mono-
graphs of the pharmacopoeias typically require
independent methods for these tasks, the cost of
analysis may be quite high. Reference materials are
a major contribution to the cost.

Quantified Reference Extracts (QRE) may be con-
sidered as suitable reference material in this
context, reducing the need for stocking several
separate chemical reference substances.

The goal of this work was to elaborate exam-
ples for using qRE for identification of plant
materials and quantification of markers.

Standard solutions

For ginkgo, 0.2 mg/mL each of rutin and quercetin
are prepared in methanol. The gRE Ginkgo biloba
leaves is prepared at 30 mg/mL in methanol. For
olive leaf, oleuropein is prepared at 1.0 mg/mL in
methanol. For rosemary, rosmarinic acid is pre-
pared at 0.25 mg/mL in ethanol, and the gRE
Rosmarinus officinalis leaves at 1.0 mg/mL in 50%
ethanol.

Sample preparation

1.0 g of powdered ginkgo leaf is mixed with 10 mL
of methanol and refluxed in a water bath for
10 minutes. The mixture is centrifuged and the
supernatant is used as test solution. The rosemary
dried extract is prepared at 1.0 mg/mL in methanol.
The qRE Olea europaea leaves (used as a sample) is
prepared at 1.0 mg/mL.

Chromatogram layer
HPTLC plates silica gel 60 F,s, (Merck), 20 x10 cm
are used.

Sample application

Automatic TLC Sampler (ATS 4), application as
bands, 15 tracks, band length 8.0 mm, distance
from left edge 20.0 mm, distance from lower edge
8.0 mm. For the ginkgo project, application
volume of 3.0 pL for sample solutions and for
standard solutions. For olive leave different vol-
umes of the oleuropein standard and 10.0 yL of
the gRE were applied. For rosemary, the solution of
the qRE was applied with different application
volumes, and the rosemary dried extract was ap-
plied with 10.0 pL.

Chromatography

In the ADC 2 with 20 min chamber saturation (with
saturation pad) and after activation of the plate at
33% relative humidity for 10 min using a saturated
solution of magnesium chloride. The developing
distance is 70.0 mm (from the lower edge). Plates
are dried for 5 min. Ethyl acetate — formic acid —
acetic acid — water 100:11:11:26 (v/v) is used as
developing solvent.

Post chromatographic derivatization

For rosemary and ginkgo, the plates are heated
using the TLC Plate Heater (100°C, 3 min), then
derivatized with NP reagent (1.0 g 2-aminoethyl
diphenylborinate in 100 mL methanol) using the
Derivatizer (3.0 mL, nozzle: green, level: 4). For
olive leaf, the plate is derivatized with anisaldehyde
(AS) reagent (0.5 mL of p-anisaldehyde dissolved in
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85 mL methanol, 10 mL acetic acid, and 5 mL sulfuric acid) using the Derivatizer
(3.0 mL, nozzle: blue, level: 3). The plate is heated at 100 °C for 3 min on the TLC
Plate Heater.

Documentation
TLC Visualizer in UV 254 nm, UV 366 nm, and white light prior to derivatization, and
UV 366 nm, and white light after derivatization.

Densitometry

TLC Scanner4 and visionCATS, absorbance measurement at 254 nm and 238 nm, slit
dimension 5.00 mm x 0.20 mm, scanning speed 50 mm/s, for oleuropein and in
fluorescence mode at 366>/400 nm for rosmarinic acid.

Results and discussion

The first part of the project demonstrates the suitability of the ginkgo quantified
Reference Extract as a standard for identification. The fingerprint of the gRE was
compared to a reference sample of powdered ginkgo leaf extracted with methanol
(track 3) or with 50% ethanol (track 4), respectively, and a market sample of ginkgo
leaf dried extract (track 5). The fingerprint of the gRE resembles those of the corre-
sponding herbal drugs and dried extract.

1

Fingerprints of ginkgo leaf in UV 254 nm (A) and UV 366 nm (B) prior to derivatization, and in UV 366 nm
after derivatization (C). Track 1: rutin, quercetin (with increasing Re); 2: QRE extract; 3—4: powdered leaf;
5: dry extract.

The second part of the study concerned the verification of the assigned content of
oleuropein and rosmarinic acid in their respective qRE by HPTLC. Assigned contents,
given in the gRE’s certificate of analysis, were initially determined by HPLC. Chemical
reference substances were used for quantification, and different detection modes
were compared. Comparable contents were found for both markers.

Quantification of oleuropein and rosmarinic acid in the qRE extracts

) o HPTLC Assigned content
Detection mode Derivatization
% w/w CV (%) (n=3) % wiw CV (%)

254 nm (image) Prior to 23.1 0.00
) 254 nm (scan) Prior to 21.8 2.54

Oleuropein - 23.47 4.5
238 nm (scan) Prior to 24.1 1.10
238 nm (scan) After AS 23.2 1.60
366 nm (image) Prior to 8.4 3.22

Rosmarinic acid | 366 nm (image) After NP 7.5 8.80 8.64 4.5
366 nm (scan) After NP 7.9 4.32
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The third part of the study used one gRE and its
assigned content of rosmarinic acid as reference
for the quantification of rosmarinic acid in a rose-
mary dried extract. A solution of the qRE was ap-
plied with different application volumes to give a
linear calibration curve. The content of rosmarinic
acid in the sample was determined at 6.3%.

Image in UV 366 nm
prior to derivatization

qRE extract sample
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Fingerprints of the qRE calibration curve and the sample. Top:
image in UV 366 nm; bottom: calibration curve

Conclusion

These examples show that gRE work well for the
identification of plant materials and quantification
of markers by HPTLC. For use in quality control,
methods may need to be adapted from pharma-
copoeia monographs.

Further information is available on request from
the authors.
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Dr. Daniel Jean, daniel.jean@insuveg.com

Dr. René De Vaumas, rdv@extrasynthese.com

www.extrasynthese.com

@ (Quantified
e Reference
e EXtracts

ABOUT gRE

gRE, designed and qualified by
Institut des Substances Végétales,
are reference extracts of
authenticated plants,

with main secondary metabolites
quantified by HPLC-DAD-CAD on a
w/w basis,

to be used as reference material for
authentication and titration of
botanicals or plant based products.

gRE are hydro-alcoholic extracts of
plants grown in ISV's own botanical
gardens, ensuring full identity and
traceability. Each significant molecule
of the extract (3 to 20 substances
per extract) is identified and
quantified, using: HPLC-DAD-CAD
with ISV's proprietary quantification
algorithm, HPLC-ESI-HR MS/MS and
gNMR.

gRE are delivered in powder form, as
100 mg samples in an amber
borosilicate vial, with a Certificate of
Analysis identifying and quantifying
the molecular composition of the
reference extract, a Technical
Documentation specifying the HPLC
and HPTLC methods used, and a
Material Safety Data Sheet.
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