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TLC [HPTLC] in accordance with 2.2.27

In some (especially older) monographs TLC and/or HPTLC may still be described in accord-
ance with general chapter 2.2.27.

If the test has been developed both for TLC and HPTLC and equivalent results are obtained,
HPTLC conditions (plate description, including particle size, application volume and devel-
opment distance) are given in square brackets after those for classical TLC.

Drying, Detection and Results are described for TLC (2.2.27) as shown above in the section
entitled HPTLC in accordance with 2.8.25.




20

If a fluorescent coating is used and the visualisation is done under UV at 254 nm, the zones

are defined by their position, or their position and intensity.

Results: see below the sequence of zones present in the chromatograms obtained with the
reference solution and the test solution. Furthermore, other zones may be present in the
chromatogram obtained with the test solution.

Top of the plate
A quenching zone, faint

Substance x: a quenching zone A quenching zone, faint/intense (substance x)

Substance y: a quenching zone A quenching zone, intense

Several quenching zones

Reference solution (a) Test solution

When a TLC (2.2.27) or HPTLC (2.2.27 or 2.8.25) is used for the control of adulteration and

for identification, or for identification and for the determination of minimum content
(‘semi-quantitative’ approach), the analytical procedure is described fully under Tests with a
cross-reference under Identification.

IDENTIFICATION [...]

C. High-performance thin-layer chromatography (2.8.25) as described in the test for Soli-
dago gigantea Aiton and Solidago canadensis L./Examine the chromatograms obtained

in the test for other officinal species of Angelica, Levisticum and Ligusticum.
[...]

Results: see below the sequence of fluorescent zones present in the chromatograms obtained
with reference solution (a)/the reference solution and the test solution. Furthermore, other

faint fluorescent zones may be present in the chromatogram obtained with the test solution.

[..]
TESTS

Solidago gigantea Aiton and Solidago canadensis L. High-performance thin-layer chroma-
tography (2.8.25)/Other officinal species of Angelica, Levisticum and Ligusticum. Thin-layer
chromatography (2.2.27).

[...]

European goldenrod (07/2023:1893); Angelica dahurica root (01/2018:2556)

11.4.4. Gas chromatography (2.2.28) and Liquid chromatography (2.2.29)

Where LC or GC is used in a test or assay, it may also be referred to under Identification.
When the same LC procedure is used both for identification and as a test, it is described in
full under Tests with a cross-reference under Identification. When the same LC procedure
is used for both identification and the assay, it is described entirely under Assay with a
cross-reference under Identification.



11.4.5.

IDENTIFICATION [...]

D. Examine the chromatograms obtained in the test for other species and varieties of
lavender.

Results: the 5 principal peaks in the chromatogram obtained with the test solution are
similar in retention time to the corresponding peaks in the chromatogram obtained with
the reference solution; the 2 main peaks are due to linalol and linalyl acetate.

TESTS [...]

Other species and varieties of lavender. Gas chromatography (2.2.28): use the normalisation
procedure.

Test solution |[...]

Lavender flower (07/2018:1534)

Chemical reactions for identification

Chemical reactions are included if they are particularly characteristic of a constituent or
group of constituents. They must allow rapid identification without the use of complex
equipment and not be so sensitive as to give a false positive result.

IDENTIFICATION [...]

C. To 2.0 g of the powdered herbal drug (710) (2.9.12) add 25 mL of ethyl acetate R... The
aqueous layer shows a blue or greenish-blue colour.

Yarrow (07/2014:1382)

11.5. Tests

115.1.

11.5.2.

Typical tests

Standard tests are included in the general monograph Herbal drugs (1433). Tests specific for a
given herbal drug are described in the corresponding individual monograph.

Total ash (2.4.16)

This test is always included unless otherwise justified. It is carried out on the powdered

herbal drug. It is not necessary to state the sieve number.

As stated in the General Notices, the total ash is calculated with reference to the drug that

has not been specially dried, unless otherwise prescribed in the corresponding individual
monograph.

Total ash (2.4.16): maximum 14.0 per cent.

Ash insoluble in hydrochloric acid (2.8.7)

This test may be carried out depending on the nature of the particular herbal drug and is
used to detect unacceptable quantities of certain minerals (e.g. sand).

Ash insoluble in hydrochloric acid (2.8.1): maximum 2.0 per cent.
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11.5.3. Test for potential adulteration or unwanted constituents by thin-layer

chromatography and high-performance thin-layer chromatography (2.2.27, 2.8.25)

TLC and HPTLC can be used under Tests to detect plant species that are not part of the
definition (adulteration) or are unwanted constituents. The TLC/HPTLC procedure is usually
described entirely under Tests and wherever feasible it is also used to identify the herbal
drug. The description of the chromatographic procedure meets all the criteria outlined
under sections I1.4.3.

The name of the unwanted plant species (the complete scientific name of the adulterant
[genus, species, subspecies, variety, author]) or the name of the unwanted constituent(s)
(e.g. thujone in Three-lobed sage leaf (1561)) is used as the title of the test. The name of the
unwanted plant species is taken from the same scientific databases as those used to name
the species described for the herbal drug (see I1.2. Definition).

The title of the test is written in bold, the unwanted plant species are written in bold italics.
In the chromatogram obtained with the test solution the position, colour and intensity

of the zone(s) due to the constituent(s) that must be absent are described by comparison
with the chromatogram obtained with the reference solution. The zones present in the
chromatogram obtained with the test solution are not described under Tests but under
Identification.

TESTS

Bupleurum longiradiatum Turcz. High-performance thin-layer chromatography (2.8.25).
[...]

Results: in the chromatogram obtained with the test solution, the presence of a greyish zone
directly above the zone due to saikosaponin H (which co-migrates with saikosaponin C)
indicates adulteration by B. longiradiatum.

Bupleurum root (07/2021:2562)

IRESTS
Thujone. Thin-layer chromatography (2.2.27). [...]

Results: the chromatogram obtained with the reference solution shows in the middle part
a blue zone (cineole) and in the upper part a pink-blue zone (thujone). The chromatogram

obtained with the test solution shows no zone or a very faint pink-blue zone due to thujone.
Sage leaf, three-lobed (07/2014:1561)

11.5.4. Evaluation of the minimum content of a marker in a herbal drug

by high-performance thin-layer chromatography (2.8.25)

For herbal drugs that have analytical markers only and that are not used in products that
have a marketing authorisation, the Assay may be replaced by an HPTLC test for minimum
content for the marker, which is described under the Tests section (‘semi-quantitative’
approach). When this approach is chosen, a test for extractable matter may be described in
addition. The monograph will not contain an Assay section.

The same HPTLC procedure used for the identification of the herbal drug may be employed
to perform a semi-quantitative evaluation of the levels of the selected analytical mark-
er(s). The intensity of the zone due to the selected marker in the test solution is compared
with the intensity of the zone due to the same marker in the reference solution, the latter



Monographs on herbal drugs — Tests

representing an amount equal to the proposed limit for minimum content. The herbal drug
passes the test when the zone due to the selected marker in the test solution is at least of
the same intensity as the zone due to the same marker in the reference solution.

Intensity is evaluated by visual examination and/or using suitable software that evaluates
the electronic images of the HPTLC plate. The luminance is calculated from the averaged
signals of the red (R), green (G) and blue (B) channels of each pixel line of the track and

it is plotted as a function of the retardation factor (Rf) resulting in a peak profile for the
track. Thus, zones are converted into peaks, which can be integrated to obtain quantitative
information.

Note: to evaluate minimum levels, the chosen markers must be present on the HPTLC plate
in an amount that is within the linear range of the signal obtained during the corresponding
detection. This range and suitable concentrations of reference and test solutions are estab-
lished during analytical procedure development and the corresponding validation data are
provided.

Peimine and peiminine. High-performance thin-layer chromatography (2.8.25).

Test solution. Introduce 0.500 g of the powdered herbal drug (355) (2.9.12) into a centrifuge
tube and add 2.5 mL of concentrated ammonia Ri1. Stopper the tube and allow to stand for
30 min. Add 12.5 mL of methanol R and shake for 20 min at 300 r/min. Centrifuge and use

the supernatant.

Stock solution A. Dissolve 3.0 mg of peimine R in 15.0 mL of methanol R.

Stock solution B. Dissolve 3.0 mg of peiminine R in 15.0 mL of methanol R.

Reference solution (a). Dissolve 2 mg of papaverine hydrochloride R in 4 mL of methanol R.
Reference solution (b). Dissolve 1 mg of yohimbine hydrochloride R in 10 mL of methanol R.
Reference solution (c). To 1.0 mL of stock solution A, add 4.0 mL of methanol R.

Reference solution (d). To 1.0 mL of stock solution B, add 4.0 mL of methanol R.

Reference solution (e). To 1.0 mL of reference solution (c), add 3.0 mL of methanol R.
Reference solution (f). To 1.0 mL of reference solution (d), add 3.0 mL of methanol R.
Reference solution (g). Dilute 1.0 mL of stock solution A to 10.0 mL with methanol R.

Reference solution (h). Dilute 1.0 mL of stock solution B to 10.0 mL with methanol R. Dilute

6.7 mL of this solution to 20.0 mL with methanol R.

Intensity markers: peimine (reference solutions (c) and (e)) and peiminine (reference solu-
tions (d) and (f)).

Plate: TLC silica gel plate R (2-10 um).
Mobile phase: diethylamine R, acetone R, toluene R (6:45:45 V/V/V).

Application: 5 pL, as bands of 8 mm, 8 mm from the lower edge and at least 15 mm from the
left and right edges of the plate (see Table 2588.-1).

Development: 70 mm from the lower edge of the plate, in an unsaturated chamber.
Drying: in a current of cold air for 5 min.

Detection A: examine the chromatograms in ultraviolet light at 366 nm.
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System suitability: the R values of the quenching zones due to yohimbine and papaverine

are approximatively 0.61 and 0.66, respectively.

Detection B: treat with a 10 per cent V/V solution of sulfuric acid R in methanol R and dry at
room temperature until the layer is uniformly white (approximately 1 min). Heat at 120 °C

for 5 min and examine in ultraviolet light at 366 nm within 3 min after derivatisation.
Results C:

- any zone due to peimine in the chromatogram obtained with the test solution is at least of
the same intensity as the corresponding zone in the chromatogram obtained with refer-

ence solution (g) (minimum 0.06 per cent);

- any zone due to peiminine in the chromatogram obtained with the test solution is at
least of the same intensity as the corresponding zone in the chromatogram obtained with

reference solution (h) (minimum o0.02 per cent).

Table 2588.-1. — Application scheme

Track 1 2 3 4 5

Application 5 5 5 5 5
volume (uL)
Solution Reference Reference Reference Reference Test solution
solution (a) solution (c) solution (e) solution (g)
+ reference + reference + reference + reference
solution (b) solution (d) solution (f) solution (h)

Tracks 1-3 and 5 are used for Identification C; tracks 4 and 5 for the test for peimine and peiminine.

09+ 109
084 108
0.7 107
064 106
05+ 105
044 +04
034 103
0.2 102
0.1 101

SST: reference solutions (a) and (b) R1/4: reference solutions (e) and (f)

R1: reference solutions (c) and (d) R2: reference solutions (g) and (h)

1-4: test solutions from different batches of Thun- 5: test solution from a batch of Thunberg fritillary

berg fritillary bulb bulb not compliant with the test

Figure 2588.-2. - HPTLC chromatogram for identification test C and the test for peimine and
peiminine in Thunberg fritillary bulb

Thunberg fritillary bulb (01/2022:2588)



11.5.5. Gas chromatography (2.2.28) and Liquid chromatography (2.2.29)

The use of GC and LC is indicated under Tests to detect plant species that are not part of the
definition, to limit certain constituents (e.g. estragole in Bitter fennel (0824)) and/or to control
the possible presence of other compounds relevant to the purity of the herbal drug.

Substances used for quantification are established as CRSs. Where those compounds are not
readily available, a surrogate CRS or a HRS may be established. The use of HRSs for quantita-
tive purposes is only recommended when the other options are not feasible.

An HRS or the pure markers can be used as reagents for peak identification and the assess-
ment of system suitability (for example, resolution). To establish CRSs or HRSs, a sufficient
quantity of a batch of suitable quality must be available.

The commercial name of the column(s) found to be suitable during the elaboration of the
monograph is included in a footnote, and transferred to the EDQM Knowledge database at
the time of publication of the monograph in the Ph. Eur. Usually a representative chromato-
gram is included in the draft monograph published in Pharmeuropa and is transferred to the
EDQM Knowledge database when the monograph is published in the Ph. Eur.

The mathematical formula used to calculate the corresponding content value may be
given. The calculation is carried out with reference to the dried drug or anhydrous drug as
described in the Definition. Hence, the value for the mass of the herbal drug is corrected for
the loss on drying or the water content before its inclusion in the calculation formula.

When the same LC procedure is used for both the assay and a test, it is described in full
under Tests with a cross-reference under Assay.

TESTS

Nonivamide. Liquid chromatography (2.2.29).

Test solution. To 2.5 g of the powdered herbal drug (500) (2.9.12) add 100 mL of ....

Reference solution (a). Dissolve 10.0 mg of capsaicin CRS and 2.0 mg of nonivamide CRS in ...
Reference solution (b). Dissolve 4.0 mg of nonivamide CRS in ...

Column:

— size: = 0.25 m, @ = 4.6 mm;

— stationary phase: base-deactivated end-capped phenylsilyl silica gel for chromatography R
(5 um);

- temperature: 30 °C.

Mobile phase: acetonitrile R1, 1 g/L solution of phosphoric acid R (40:60 V/V).
Flow rate: 1.0 mL/min.

Detection: spectrophotometer at 225 nm.

Injection: 10 pL.

Run time: 1.2 times the retention time of dihydrocapsaicin.

Elution order: nordihydrocapsaicin, nonivamide, capsaicin, dihydrocapsaicin.
System suitability: reference solution (a):

- resolution: minimum 1.5 between the peaks due to nonivamide and capsaicin.
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